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SEC'TION 1 GENEML I{AI.IUFACTURER, IHPORTER, AIID PROCESSOR INFORHATION

PART A GENERAL REPORTING INFORI'{ATION

1.01 This Comprehensive Assessment

eompleted in response to the
C$I

l-l a.

Rqgister, Iist the CAS

b. If a chemical substance
either (i) the ehemical
the chemical substance

(i) Chemical name as

(ii) Name of mixture

Information Rule (CAIR) Reporting Forn has been

Federal Register Notice of'....

If a Chemical Abstracts Service Number (cAS No. ) is provided in the Federal

No. t *a-l 2t nlzlrl-Ll - t-6lll - tE I

CAS No. is not provided in the Fegeral Feglsttr, list
name, ( i i ) the mixture name, or@tfiE trade name of

tTtTl tAlal Is lB I
mo. day Year

as provided in

listed in the

as listed in the rule ,..

the FedqIaI Register.

rule N/A

N/A

c. If a chemical
the category
rePorting on
substance you

l.o2 Identify your reportlng status under CAIR by circling the appropriate response(s)'

CBI HanUfaCtUfgf ...... r., r.... r...... r e. r.......

l-l Importer ...r...r.....'e..+."r+'t""t

Procgssor .'..r +.. r....r "r'er "r' t "' t

1.

Z

@
4

5

XIP manufacturer rePorting for customer

X,/P processor reporting for customer uho

is a processor

a PfOCgSSOf ....""I+" 't"r""'

vho

is

(iii) Trade name as listed in the rule ... .. .. " N/A ., . ,

category is provided in the Federal RFgister' -report 
the name of

as liItei in itr. rule, the ch6frfElitsu6stance CAS No' you are
uhich falls under the listed category' and the chemical name of the
are reporting on which falls under the listed category'

Name of category as listed in the rule . ' r ' + " "

CAS No. of chemieal substance ....... r. r o " " "

Name of chemical substance ., '... r ' +.. r.. r .. " ' r

N/A

rTlEl-r:r-r:l - t-l_l - t-l
-N/+-

l-l t{ark (X) this box if you attach a continuation sheet.



you are
Federal

rePorting
Register

on have
No t ice?

an 'x/p" designation associated vith it
1.03

CBI

t-l
Yes

Does the substance
in the above-Iisted

tx I

t-l
Go to

Go to

question 1.04

question 1.05

1.04

CBI

t-l

6I. Do you manufacture, import, or process the listed
undlr a trade name(s) different than that listed
Circle the apPropriate resPonse'

substance and
in the Federal

dis tribute i t
$egister Notice?

Ygs '.r....'r....
.1

@
b.

NO ..r......

Check the apPropriate box belou: N/A

t_l You have chosen to notifY Your customers of their reporting obligations

Provide the trade name(s)

t-l
t-l

You have chosen to

You have submitted
date of the rule in
repor t ing.

report for Your customers

the trade name(s) to EPA one
the Federal Registq,r Notice

day after the effective
under vhich You are

1 .05

CBI

t-l

If you
repor t i

Trade n

Is the

Yes . r.

buy a trade name product and are reporting because you vere notified of your

ng requirements by your trade name supplier, provide that trade name'

ame

trade name product a

Dow Voranate 307 I

mixture? Circle the aPProPriate response.

(tt6l ..r..... '.r. .........rr"..

1 .06

CBI

t-l

certification The person Uho is responsible for the completion of this form must

sign the certification statement belov:

"I hereby certify that, to the best of my f, aII information
entered on this form is complete and acc

Charles M. Peters
NAHE

PresidenE & Chief
Operating 0fficer I 3le ) 622 27 14

Ef,E'FE-oNsF?frI FIl'IL!,

l-l l.lark (X) this box if you attach a continuation sheet.

N0.

July 6, 1989
ffi



1.07 Exenptions Fron Reportlng -- If you have_provided EPA or another Pederal agency

"iitr- 
ifr" required inio"ritfon on a CAIR Rlporting Forn for the llsted substance

cBI "iiiifn in. ri""t I y."i"l-"na tni" lnfornation is current, accurate' and conplet€: ;;;-iir" 
-iiil;""ioi-"p.iiii"d in the rule, then slgn the certlficatlon belos' You

I-l ;;; ;A"i;;J io "o"pM"-".iiior t of thii CAIR foirn and provlde any lnfornation
;;; ;;d;i;;J but noi previousrv subnitted'- Provide a copv of anv previous
subnissions along vith your Section I subnission'

I hereby certify that, to the best of .rry knovledge and belief, all required.
lnfornation rtricn r--taie 

-ioi i""iua"a in-this CAII Reporting Form-has been subrnitted
io spa ,ithfn the pasi i i."t" and is current, accuraie, and complete for the tire
period specified in the rule'rl

N/A

r!-

TITLE

-

SIGNATURE

TELEPHONE NO.

ffi

ffi
SUB},II SSION

1.08 C8I Certification -- If you have asserted any cBI claims in this rePort you must

""itiiy ifr"i itre fotto*tng statements truthfirlly and accurately aPply to all of
those tonfidentiality clalns vhlch you have asserted'

CBI: 
', y coopany has taken measures to protect the confidentiality of the infornation'

I-l ."1 ii iiti continue. to take these neasuresi the information is not, and has not
[."n, 

-r"""o..Uiy 
aseertainaUle by other Persons (other than government bodies) by

using legitinatl raeans (other thin discovery based on a shoring of special need in
i-juii"iit or quasi-judicial proceeding) uithout my comPany's consent; the
lnforuation is not piblicly airailable Elsevhere i and disclosure of the infornation
vould cause substaniial hairn to my conpany's competitive position"'

rl-Efr'E- ffi

TITLE TELEPHONE NO.

t_l Hark (X) this box if you attach a continuation sheet.



PABT B CORPORATE DATA

1.09 FacllltY Identl flcatlon

cEr Neac tTtTtTl-xl3-lEIr--lT-lElTlSlElTlTlSlTl-6lll:!T-trtcl:l-t-l
t-l Address Ifr-lillf l-t:21:4:q:t:l-l:l-l;l:l:l-l-l-l-l-l-l-l:l:l-l

Itrlll3ElEl:l:l:l-1-l:t:t-l;rFI:1-l:r-t-1-l-t-r:r-r
,+l=l 1T tT tTtvt\l;-t-t-r-t-r

Dun & Bradstreet Nurber .....1lfldl-l5lzlLl-}f,El7lTt
EpA rD ilunber """"rAD'Itrlo-lrlrlrl0-lrlTlrl
Erployer rD Nurber .Y*':o$: .".."'t:l-l-l:l-l-l:l-l

Prhery standard Industrlal Classif icatlon (sIC) Code " " " " ' tf lf tTlZt

0ther SIC Code

0ther SIC Code N/A r-1_r-r:l
U. S. Tax ID No' 0008-93-527

1.10 Coopany Eeadquarters Identi fication

cBI Nale tEIr.lElNI;.1:tT']ElTlslfrErEtIlrl.]t-rttrttrt_lflilldI_l_l_l
t-r Address rH rT-rEl-l7l7l'i0-'l::1-l-l-l:t=t:l-l-l-l:l:l-l-l-l:t-l-l

rtrrErE IEIEI -l-l- I-l:l-l-l:l;i:l- I- I - l- I- l: I- I - I:l- I

tTtTl
Sta te

rIlT_tT rEISl;-r:r- I_1-I

Dun & Bradstreet Number tft l-ls ITtTI-t7 lEIzta t

Employer ID Nunber .U.qlqr1o.w-q ... [-l:l:l-l-l-l-]-l

U. S. Tax ID NO. 0008-93-527

t_l Hark (X) this box if you attach a continuation sheet'



l,lL Parent Company Identification

CBI

I-I
Name t3l-AIllTI-E-1Er o IEI-ITI 0lEl PITIJlvl-l-l-l-l -

Address rllf tf t:t s IFIEIII N IEI-I-sl=l-l:l:l-l:l-1.
S treet

rf tE-trl T lTrE rT rT- r T I -l- l- l-l;.1 - I: I :l
Ci ty

r-1-1-l-l-l
l_l-l-l-l-I

-r:r-r_t-l:l-l-l
ru-rTtrt7-rI!--t

zip

rqrql - IIlIlEl -lrlIlTtTt
rJtll

S tate
_t-I_l-l

Dun & Bradstreet Number

l.LZ Technical Contact

cqI

I:]
Nane IrtT-lN t5-tTI-tEtElTITlTlTI;lTlTl:l-l-l-l-l-l-l-l-l-l-l
titre IE-tr-tElTtR-lt-tN'lA-l E lT'lTlTtEt-lTIltTl-ct-t-alr. IIIEIII-l-l
Address tfr-trl1-l:tzlzlgl-l-l-r-t-l-t-l-l-l-l-l-t-l-l-l:l-l-l

rI-t r{- lrlElEr I-l-1:l-l-l-l:l:l:1-l-l-l:1-l:l-l-1-l-l
Ci ty

tr lA 1

State
rr*1TtTl o I 3- I -- I:1-l-l-l

zip

1.13 This reporting year is from r... r.,"'

relephone Nuuber . trlTltl-tU-lTlTl-lZlllZlAl

I tql8l
Year

tE-tTl tE-t I I
Ho. Year

rot tl2
Ho,

t-l Hark (X) this box if you attach a continuation sheet.



1.14 Facility Acquired -- If you purchased this facility during the rePorting year'
provlde the-folloving lnfornation about the seller: N/A

CBI Name of Seller t*l-l l-l-l-I:l: r_r-l:l-l_ I-1 .l_1-l-l-l-l-l-l-I
t-l Mailing Address r:l-r-1_r:1- l_lll_l_l_1_l_

Street
r-r-l-l-l-1-l-l-l-l-I-l:l-l-l-l

t:r -r-l-l-I-l-l -1:l-l-l-!-l-l-1- 
I -Ci ty

r-l-l-l-l-l

l-1-1-l-l-t -- I-1-l-1-I
zip

Employer

Date of

t_t_I
State

contact person [-l-l:l-l-l-l-l-l-l-l-t-t-l-l-l-l-l-l-l-1, I-l-l
Terephone Nunber . t-l-l-l-t-l-l:l-t-l:l-l-l

1.15 Facility
folloving

Sold If you sold this facilitY
information about the buYer:

during the reporting year, provide the
N/A

CBI Name of

t_l Hailing

Buyer

Address

r-r-r:r-t-1-r:l-r:l-l-l-l-1.l:1-l
r_l-l-1-l 1-l-l-l-l:1-1-l-1-l:I

Street

t_r*r_ r-t-r-l:l_I -r_1_l-l-l-
Ci ty

r-l-lt-
S tate

_r_l_l_ tI
_1_l_ I-I-I-

r-r-r:l_l-l-

I_l
t-1

I-1-I

t_l-1-1 -t--t-l_l-l-I
ztp

Employer rD Nurnber ....,. .. 
. t-l-l-l-l-l:l-l-l

Date of Purchase .....1-l-l l-l-t 1-l-lllo. Day Year

contact Person [ - t - I - I - I - I - I - | - I - t 

- 
I - I - I - I - I - | - I - I - I 

- 
I - | - I - I - I

Telephone Nurnber . I-l-l-l- l-l-l-l- t-l-l-l-l

l:l Hark (X) this box if you attach a continuation sheet.



1. 16

CBI

I-l

Por eaeh classificatlon listed
vf,s uanufactured, inPortedr or

C1assi ficat ion

beloc, state the
processed at Your

quantity of the
facility during

listed substance that
the reporting Year'

Quanti ty (Fs/Yr)

N/Allanufactured

IUpOfted .... r.,.r.. r. r............r.... r...... +... e... .. +t .. .- ' r '

Processed (lnclude quantity repackaged) o.'' r ..'' r' +' r .- o" "'

0f that quantity aanufactured or imported, report that quantity:

In .storage at the beginning of the rePorting year +. r. '.. r + r '... r r.

For on-site use or Processing

For direct conmercial distribution (including export) ,"rr.."r..'|

In storage at the end of the rePorting year ''" .."r""..

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting ye.ar ,........

Processed as a reactant (chemical producer)

Processed as a formulation conponent (mixture producer)

Processed as an article conponent (article producer) ....

Repaekaged (including exPort) ,. - r.,.. ... r

In storage at the end of the reporting yelr .... " r " "

We react a TDI mixture with polyol Eo form a solid foam insulation
within our product. Per SPI & our supplier this is properly
classified as processing as a reactant. However' the final
product is an article.

N/A

63 ,000

N/A

N/A

N/A

1 7 ,600

63 ,000*

N/A

N/4

N/A

I3 , 100

t-l l{ark (X} this box if you attach a continuation sheet'



PART C IDEI{TIFICATIOH OF HIXTIJRES

1.17 llixture If the listed substance on vhich you are
or a component of a mixture, provide the folloving
chemical. (If the mixture composition is variable'
each component chemical for all formulations.)

CBI

t-l

required to rePort is a mixture
information for each component
report an average Percentage of

Average Z
Composition bY Ueight
(specify Precision,Component

Name

Supplier
Name

N/A

l:l Hark (I() this box if you attach a continuation sheet.

t0



2.04 State the quantitY of the
or processed during the 3

descending order.

that your facility manufactured, imported,
years preceding the reporting year inlisted substance

corporate fiscal

CBI

l-l Year ending tTtzl lE-l7l
Ho, Year

_o- kgmanufactured

-0- kg

Quan t i tY

Ouan t i ty

0uan t i ty

imported

processed

Year ending

Quant i ty

Quan t i ty

Quan t i ty

manufac tured

imported ,.. i

I 80,000 kg

tL)z-l IE-1.6- I
I{o. Year

_o_ kg

-0-
ataaaaarra..aaaaaa+I""'l'

kg

15l. t82 kgprocessed

Year ending r I tr-t t8 |al
Ho. Year

_o_ kgmanufac tured

-0- kg

Quan t i ty

Quan t i ty

Quant i ty

impor ted

processed 132.296 ks

2.0s

CBI

I-l

Specify the manner in r.rhich you manufactured
appropriate Process tyPes.

the listed substance. Circle all

N/A
Continuous process

Semicontinuous Process

Batch process

l*l Hark (X) this box if you attach a continuation sheet.
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2.06
q,EI

t-l

Specify the manner in vhich you processed
appropriate process tyPes.

the listed substance. Circle all

Continuous process 1

2

G)
Semicontinuous process

Bateh process

?..07

CBI

t-l

State your facility's name-plate capacity for
substance. (If you are a batch manufacturer
question. )

Manufacturing capaci tY H/+

manufacturing or processing the Iisted
or batch processorr do not ansver this

Processing capacity

kg/yr

kg/yr

2.08 If you intend
manufactured,
yearr €stimate

CBI volume.

[-l Process ing
Quanti ty (kS) _

Hanufac turing
Ouantity (kg)

N/A

N/A

Importing
Quantity (kg)

N/A -
N/A

to increase or decrease the quantity of the listed substance
imported, or processed at any time after your current corporate fiseal
tire increase or decrease based upon the reporting year's production

of

of

lncrease

decrease

-0-Amoun t

Amoun t 607"

l-l Hark (X) this box if you attach a eontinuation sheet.

13



Z.Og For the three largest volune nanufacturing or processing Process types lnvolving the

listed substan"., "i""iiy-ir,";;;b;; 
of dlys yiu _rnanufaltirred or piocessed the listed

"uU"i"n"" 
aurfng'tfr[-iep6riing y""r. Also- splcify the average-number of hours per

day each process tvi"-il"-ip;i.i.a. (ii onrv one or trro operations are involved,
list those. )

CBI

t-l

Process TyPe #1 (The process type involving the largest
quantity of the listed substance. )

Hanufactured N/A N/A

Average
Days/Yggr Hours/DaY

231

Process Type #2 (The Process
quantity of

Hanufaetured

type involving the 2nd largest
the listed substance. )

N/A

N/A

Process Type *3 (The Process
quantity of

Hanufac tured

type involving the 3rd largest
the listed substance. )

Processed

Processed

N/A

N/A

2.10 State the maximum daily inventory
substanee that vas stored on-site

CBI chemical.

I_I

and average monthlY
during the reporting

inventory of
year in the

the Listed
form of a bulk

Haximun daily inventory .

Average monthly inventory

Not required for TDI
a a.. a a a. r r ir a.. t t a 

' 
l kg

kg

l-l Hark (X) this box if you attach a continuation sheet.

14



2.11 Related Product Types -- List any byproducts, coproducts' or impurities Present vlth
the listed substance in concen t rit iirit" gt".te. than O.1 perceni -as it is manufac-

iui"J,-irport"d, or-piocessed. The souice of byproducts, coproducts, or irnpurities
i."n" ' tfr"'"ource fro; vhich the byproducts, copioducts, or impurities are nade or

CBI iniroaucea lnto the produet (e.g.l'carryover from rav naterial, reaction product'
etc. ) .t-l Source of BY-

Byproduct, Concentration products' Co-

Coproduet (Z) (specify t products' or
or Impuri ty' Z precision) I.mpuri ti?sChemical NameCAS Ig.

Unknown

tU=" the following codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduct
I = Impurity

t:l Hark (X) this box if you attach a continuation sheet.

15



2.12ExistingProductTyPes--Listallexistingproducttypesvhichyou.manufactured'
inporred, o" pro"""!Il u"ing- ir,. ii"t"a 

"u6"i.nce 
during the reporting year. List 

.

ir,!-qr."itty ;f 1i";;; ib;i.;;; you u". for each produ-t type is a-percentage of the

ioi.i "ofu"i of ffsi.J;Gi;il; irsed durtng the rlportlng year. Also list the

cBI i"*iiti ot tistea ".t"i"r""-r""a 
cap t lvely-on-s i te as a percentage of the value

:- ii"iea irnaer "ofurn-t., 
-.nJ-t[e 

typel of end-users for eaih product type. (Refer to

l-l ifie tnst.u"ttons for further explanation and an exanple' )

do

Produst TYPes

b.
7" of Quantity
Hanufactured,
Imported, or

Processed

c.

Z of Quantity
Used CaptivelY

0n-Si te

d.

Type of End-Uqelql

100 t00 N/A

tUs" the folloving codes to designate produet

A = Solvenl L

ts = Synthetic reactant H

C = Catalyst/Initiator/Accelerator/ N

Sensi tizer 0

D = Inhibi tor/StabiLizet /scavenger/
Antioxidant P

= Analytical reagent Q

= Chelator/Coagulant/Sequestrant R

= Cleanser/Detergent/Degreaser S

= Lubricant/Friction modifier/Antivear T

agenl U

= Surfactant/EmuLsifier V

= Flame retardant U

= Coating/Binder/Adhesive and addit.ives X

types:

= Holdable/Castable/Rubber and additives
= Plasticizer
= Dye/Pigment/Colorant/Ink and additives
= Photographic/Reprographic chemical

and addi tives
= Electrodeposi tion/PIating chemicals
= FueI and fuel additives
= Explosive chemicals and additives
= Fragrance/F1avor chemicals
= PoIIution control chemicals
= Functional fluids and additives
= Hetal alloy and additives

E

r
G

H

I
J
K

= Rheological modifier
= 0ther (specify)

'Ut" the folloving codes to designate the type of end-users:

I = Industrial
CH = Commercial

CS = Consumer
H = 0ther (specifY)

t-l t{ark (X) this box if you attaeh a continuation sheet '

t5



Z.L3 Expected product Types -- Identify alI product types vhich you expect to manufacture,
luiort, or process using the listed substance at any tine after your current

"oiporit. 
fiscal year. For each use, specify the-quantity you expect to manufacture,

lmpirrt, or Procesi for each use as a percentage of the. total volune.of listed
suLstance uled during the reporting y-ar. Also list the quantity of listed substance

CBI used captively on-siie as a perceniage of the value listed under colunn b. ' and the
types of end-users for each product iype. (Refer to the instructions for further

l_l explanatlon and an examPle. )

Product Typesl

b.

Z sf Quantity
Hanufac tured ,

Importedr or
Processed

Ar-'

Z of Quantity
Used Captively

0n*Si te Type of End-Users2

E. d.

r00 100 N/A

'Ur* the f ollor+ing codes to des igna te produc t types I

A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Acceleralor/

Sensi t izer
D = Inhibi tor/Stabilizer/Scavenger/

An t ioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antiuear

agent
I = Surfactant/Emulsifier
J = Flame retardant
K = Coating/Binder/Adhesive and additives

= t-loldab1e/Castab1e/Rubber and addi tives
= Plasticizer
= Dye/Pigment/Colorant/Ink and addi tives
= Photographic/Reprographic chemical

and addi tives
P = Electrodeposition/Plating chemicals
0 = FueI and fuel additives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemicals
T = Pollution control chemicals
U = Functional fluids and additives
V = l,letal alloy and additives
I,I = Rheological modifier
x = Other (specify)

L
H

N

0

'U=" the folloving codes

I = Industrial
CH = Commereial

to designate the type of end-users!

CS = Consumer
H = Other (specify)

t-l t{ark (X) this box if you attach a continuation sheet '
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2.L4 Final Product -- ComPlete
CBI manufactured, imPorted, or

substance other than as an

t_l
€l .

table for each tYPe of final
your facilitY that contains

the folloving
processed at
impuri ty.

b.

produc t
the listed

Fina1 Productls
Phvsical Formz

C'
Average Y"

Composition of
Listed Substance
in Final Product

d.

Type of 
1

End-Users-Product Tvpel

N/A ., .

'Use the folloving codes to designate product types:

I
J
K

A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Accelerator/

Sensi t izer
D = Inhibitor/Stabil-izer/scavenger/

Ant ioxidant
E = Analytical reagent
F = Chela tor lCoagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agent
= Surfactant/Emulsif ier
= Flame retardant
= Coating/Binder/Adhesive and addi tives

L=
H=
N=
0=

P=
0=
R=
rJ

t-

U=
V=
IJ=
X=

= Crystalline solid
= Granules
= Other solid

GeI
Other (specify)

to designate the tYPe of end-users:

CS = Consumer
H = 0ther (speeifY)

Holdable/Castable/Rubber and addi tives
PIas t ici zer
Dye/Pigmen t/Calorant/Ink and addi tives
Piro tographi c/Reprograph i c chem i caI
and additives
EIec trodeposi t ion/ PIat ing chemicals
FueI and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemicals
Pollution control chemicals
Functional fluids and additives
Hetal alloy and additives
Rheological modifier
0ther (specifY)

'U"" the folloving codes to designate the final product's physical form:

A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
Fl = Povder

'U"" the folloving codes

I = Industrial
Cl{ = Commercial

F2
F3
F4
t,
H

l-l Hark (X) this box if you attaeh a continuation sheet.
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2.15 Clrcle all applicable modes oi transPortatlon used to dellver bulk shipnents of the

CBI listed substance to off-site custoners'

l-l Truck r..+........*..'r"+..rr"N/+

Railcar .... r. It. +. "'r " "' t .." "e' e t " t'

Bafge, VeSSeI ...... r.. r. l,........... + r... +. r...

Pipeline'.. +.... i.." r' t "''.' +" " "" " " +

Plang ..t.t...t....r" " " " "" " t " '. t r "t " r'

0ther (specify)

2.L6 Customer Use Estimate the quantity of
or Prepared by your customers dy-5ing the

CLI of end use listed (i-iv). N/A

t-l
Category of End lJse

the listed substance used bY Your
reporting year for use under each

cus tomers
category

i. Industrial Products

Chemical

Article .

ii. Comnercial Products

Chgmical or mixture r..rr..-.r...+rr.."'r" "c'e

ArtiClg ..t r.r..'t " " r t " +t " .. " .." .. " e .. "' t I "'

iii. Consumer Products

Distribution (excluding export) a.....-.r.,.... " .."

Export .. r. +....... r..... r...

Quantity of substance consumed as reactant ' " " '.

UnknOVn CUStOmef USeS r....... r r r..... r r. r..... '. r r. r

IV.

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

l:l t{ark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAg HATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantitY
for each maJor source

CBI The average Price is
substance.

t-l
Sgurce- of SUPPIY

purchased and the average price paid for the listed substance
of supply listed. Product trades are treated as purchases'

the marLet value of the product that vas traded for the listed

Quantity Average Price
(ks) -. ' Grks)

N/AThe listed substance vas manufactured on-site'

The listed substance vas transferred from a

different company site. N/A

The Iisted substance uas purchased
a manufacturer or importer.

The listed substance vas purchased
distributor or repackager.

The listed substance vas purehased
produeer.

directly from

from a

from a mixture

63 ,000 .43

N/A

N/A

3.02 Circle all applicable modes
CBI your facility.

r-l

of transportatton used to deliver the listed substance to

Truck

Railcar ...o..e r.....r.e r...r

Barge, Vessel

6
2

3

4

5

6

Pipeline .............

P1ang r...ir'....rr

0ther (specify)

t_] l{ark (X) this box if you attach a continuation sheet.
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3,03
CBI

t-l

a.Circleallapplicablecontainersusedtotransportthelistedsubstancetoyour
faclli ty.

BagS .'...... +..t..t t' r .. t' r' oer' t "'r" t "

Tank rail cars ....e....""rr""'Ir".."'r"

Hopper cars .......... r"" "" "r *r "

Tank trucks .r...t...or""t'Io.."""Ir""'

Hopper truckS .i.'.r"'r'r"'t'+"or"'r..""e..

DrUmS r.. r.....r.... e " " "" " "t r t'r' r

0ther (specifY)

transported in pressurized tank cylinders, tank rail
the pressure of the tanks +

Tank cylinders .... '.. N/A mmHg

Tank rail cars N/A mmtlg

414 mmHg

1

2

3

4

q

@
7

6
9

10

b. If the listed substance is
carsr of tank trucksr state

t-l Hark (t() this box if you attach a continuation sheet.
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PAET B RAIT HATERIAL IN THE FORH OF A HIXTIJRE

3.04 If you obtain the listed substance in the forrn of a mixture, Iist the trade name(s)

oi itre ntxture, th;-il; oi-its suppffer(s) or nanufaeturer(s), an estlmate of the

CBI average percenr 
"o"po"iiion 

Uy ceiiilt of tire listed substance ln the mixture' and the

arnounl oi Elxture piocessed during the reporting year'
I-I

Trade Name
Supplier or
Hanufac turer

Average
7. Composi t ion

bY l,Ieight
(sLecify t Z Precision)

Amoun t
Processed

( kg/yr )

N/A

t-l Hark (X) this box if you attach a continuation sheet.
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PART C RAIJ I{ATERTAL VOLUI.IE

3.05 State the quantity of the listed substance used as

CBI reporting year in the form of a class I chemical,
th; pereent composition, by veight, of the listed

t-l

a rau material during the
class II chemical, or PoIYmer, and
subs tance,

H Composition bY
tJeight of Listed Sub-

stance in Rav Haterial
(specify t Z precision)

6OJcClass I chemical

Class II chemical

Polymer

'* 7" precision unknown

Quantity Used
( kg/yr )

63 ,000

N/A

N/A

t-l l{ark (l{) this box if you attach a continuation sheet.
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SECTION 4 PHYSICAL/CHEHICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to
4 tirat are inappropii.te to mixtures by stating "NA mixture.'t

For questions 4.06-4.15, if you possess any hazard varning statement,
notice that addresses the information requested, you may submit a copy
f.acsimile in lieu of ansvering those questions vhich it addresses '

questions in Section

Iabel, l'tSDS r or other
or reasonable

PART A PHYSICAL/CHEHICAL DATA SUHHARY

4.Ol Specify the percent purity for the three.majorl technical grade(s).of the listed

"ub"t"n"" 
as it is rnanuf a-ctured, imported, or processed. Heasure the Purity of the

CBI substanee ln the flnal product form for manufacturlng activitles,. at the time you

import the substance, oi at the point you begin to process the substance. ..

t_l
Hanufac ture Impor t Process

Technical grade

Technical grade

N/A 7. puri ty

Y, puri ty

Technieal srade +3'*Materia1 we b,r-y is 607. TDI ,
Y" puri ty

rriTiT-iTE bhiance

#L

llottL

N/A Z

H
prepolSEffi

pur i ty

puri ty

puri ty
We have

Y, pur i ty ,t

"l puri ty

60

a t t a c-hE?rTh-e**E HI 
t 
"

1H"3o. = Greatest quantity of listed substance manufactured, imported or processed.

4.OZ Submit your most recently updated aterial Safety Data Sheet (tlSDS) for the llsted
substance, and for every- forrnulation containing the listed substance. If you possess

an IISDS th.t you developed and an HSDS developed by a different source' submit your
version. Indicate vhetirer at least one MSDS has been submitted by circling the
appropriate response.

r'^- Attachment OneIgS . . '.

No

Indicate vhether the MSDS rras developed by your company or by a different source.

Your company .. ' '...

r

EAnother source ,..

l-l Hark (X) this box if you attach a continuation sheet
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ilATERIAL SAFETY DATA SHEET

PR0DUCT i*Al-lE; V0ftAHATE (R)

Effect i ve Date: I 2 /27 /88

Product

3071 ISOCYAHATE

Date Pr i nted: 02/22/89

I. IHGREDIEHTS; (fi w/n, unIess otherwise noted)

Toluene Diisocyanate (TDl) CAS# 0251+71-62-i
Prepo I ymer of TD I and propoxy I ated

g I ycer i ne CAS# 039279-01 - I
Prepc I ymer of TD I and propoxy I ated

suc rose CAS# 059 I 5l+,61- 2

Dor Chemical U.S.A.* l,li dl and, HI 48674

3. FIRE AHD EXPLOSIOH HAZARD DATA:

F LASH P0 I NT : 260F , 127C
f'tETH0D USED: PllCC, ASTI4 093

F LAI.TI,IABLE L I I-1 I T5
LFL: Not determined

UF L: Not determi ned

EXT INGU I SH ING t'lED I A: Carbon d iox
lf water is used, it should be
reaction between water and hot

Emergency Phone: 517-636-4400

Code: 92066 Page: 'l

HSDS:00 I I JB

608

r 0- 3ou

1 o-30t

This document is prepared pursuant to the 0sHA Hazard
Communicat ion Standard (Zg CFR I910.I200) . ln addit Ion, other
substances not rHazardous' per this 0SHA Standard may be I isted.
i'Jhere propr ietary ingred ient shows, the ident i ty may be made
avai Iable as provided in this standard.

2. PHYSICAL DATA:

B0lLlNG P0tNT: l+80F, 2l{gc
VAP PRESS: .01+ mmHg e 7SF,24C
VAP DENS ITY: 6.00
S0L. lN l,lATER; Reacts
SP. GRAVITY: Approx. 1.27 e 25/t+C
APPEARANCE: Clear brown Iiquid
0D0R: Very sharp, pungent odor.

de, dry chemical, or f oam.
n very I arge quant i ty. The
socyanate may be vigorous,

(Cont i nued on Page 2)
(R) lndicates a Trademark of The Dow Chemical Company

fs An 0perating Unit of The Dow Chemical Company

-i
lrLU

Ce{

ATTACHMENT ONE

Aml,.s B
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ilATERIAL SAFETY DATA SH E E T

Don"Chemical U.S.A.* tlidland, HI 48674 Emergency Phone:

Product Code: 92066

PRODUCT HAIIE: Y0RAHATE (R) 3071 IS0CYAHATE

Effecr i ve Date: I 2 /27 /88 Dare Pr i nred: 02/2?/89

517-636*4400

Page: 2

l'tsDS:001138

3. FIRE AHD EXPL0SION HAZARD DATA; (C0HTIHUED)

FIRE 6 EXPL0SI0N HAZARDST Down-wind personnel must be evacuated.
Bo not reseal contaminated containers since pressure build-up
rnay cause r uptur e .

F IRE-F IGHTIHG EQUIPI4INT: People who are f ighting isocyanate f ires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wear i ng pos i t ive pressure sel f-contai ned breath i ng
apparatus and ful I protective clothing,

4. REACTIVITY DATA:

STABILITY: (CoNDlTlONS T-0 AVo lD) Stable when stored under
recommended storage conditions. Store in a dry place at
temperatures between l5-38C (50- I00F) .

lNC0i4PATlBlLlTY, (SPECtFtC I'IATERtALS T0 AVo lD) Water, acid,
base, tslcohols, rnetal compoundsr surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea,
The combined effect of the C02 and heat can produce enough
pressure to rupture a closed container.

HAZARD0US DE C0HP0S lT I 0N PR0DUCTS: t socyanate vapor and m i st,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyan i de.

HAZAR00US P0LYf.1ER I ZATI0N: l'tay occur wi th i ncompatible reactants,
especially strong bases, water or temperatures over l+9C (iZ0f).

5 . EHV I R0HlilEilTAL AHD D I SP0SAL I i{FOR},IAT I0N :

ACT I ON TO TAKE FOR SP I LLS/LEAKS:

Evacuate and venti late spill area, dike spi l] to prevent entry
into water systern, wear full protective equipment including
resp i ratory equ i pment dur i ng c J ean up.

(Eont i nued on Page 3)(R) lndicates a Trademark of The Dow Chemical Company

j, An 0perating Unit of The Dow Chemical Company
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HATERIAL SAFETY DATA SHEET
Dow Chemical U.S.A.* llidland, lr{l 48674 Energency Phone:

Product Code: 92055

PR0DUCT HAIIE: V0RANATE (R) 3071 IS0CYAHATE

Ef f ective Dare: IZ /Zl/88 Date pr inted: OZ/?Z/89

517-636-4400

Page: ]

t{SDS:001I38

5. EHIJ I R0NI'{EHTAL AHD D ISP0SAL INF0R},!AT ION: (COHTIHUED )

l'tajor spill: Call Dow Chemicat U.S.A. (t+091 2j8-2112. tf
transportation spill involved call CHEI,ITREC (800) \2\-9100. tf
temporary control of isocyanate vapor is required a blanket of
protein foam (avai lable at most fire departmentsi may be placed
over the spi I l. Large quantities may be pumped into closed but
not sea I ed conta i ners for d i sposa I .

Hi nor spi l l: Absorb the i socyanate wi th sawdust or other
absorbent and shovel into open top containers. Do not make
Pressure tight, Transport to a well-ventilated area (outside)
and Ereat wi th neutral izing solution consisting of a mixture of
water and 3-8t concentrated ammonium hydroxide or 5-108 sodium
carbonate. Add about I0 parts of neutral izer per part of
isocyanate with mixing. Allow to stand for 1+8 hours letting
evolved carbon dioxide to escape.

Clggn-upl Decontaminate f Ioor using water,/ammonia solution with
1-2t added detergent letting stand over affected area for at
least 10 minutes. Cover mops and brooms used for this with
plastic and dispose properiy (of ten by incineration) .

DISPOSAL |4ETH0D: FoI low al I federal, state and local regulations,
Liquids are usually incinerated in a proper facility. Solids
are usually also incinerated or landfilled. Empty drums should
be f i I Ied with water. Let drum stand unsealed f or l+8 hours.
Before disposal drums should be drained, triple rinsed, and
holed to prevent reuse. Dlspose of drain and rinse fluid
according to federaJ, state and locai Iaws and regulations. The
most commonly accepted method is in an approved wastewater
treatment faci 1 ity. Drums should be disposed of in accordance
with federal, state and IocaI Iaws and regulations. Commonly
accepted methods for disposal of plastic drums are disposal in
an approved landfill after shredding or incineration in an
approved industrial incinerator or other appropriate incinerator
facility. Steel drums are commonly disposed in an approved
Iandfill after crushing or in accordance with other approved
procedures.

(Continued on Page l+)
(R) lndicates a Trademark of rhe Dow chemical company

fi An 0perating Unit of The Dow Chemical Company



;ATERIAL SAFETY DATT SHEET
Don Chemical U.S,A.* l,tidland,

PR0DUCT HAl,lE: VORAHATE (R) 3071

Effective Date: 'l 2/27/88 0ate

l{ I 48674 Emergency Phone :

Product Code I 92066

I SOCYAHATE

517-636-4400

Page: 4

f'ts DS : 00.l 1 ]8

6.

Pr i nted: 02/22/89

HEALTH HAZARD DATA:

EYE; l'tay cause pain and severe irritation with corneal injury.
ln animals, irr itation and corneal injury healed within 2] days.

SKIN CONTACT: Prolonged or repeated exposure may cause skin
irr itat ion. Sk in contact may result in al lergic reaction
even though it is not expected to result in absorption of
amounts suf f i c i ent to cause other adver se ef fec ts .

SK I N ABS0RPT I 0N: The derma I LD50 has not been determi ned.

INGESTI0NT Single dose oral toxicity is low. The oral LD50 for
rats is >4000 mg/kg. lngestion rnay cause gastrointestinal
irritation or uJceration.

INHALATl0N: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excess i ve exposure may cause severe i rr i tat i on to upper
resp i r atory tract and I ungs (chok i ng sensat i on, chest
tightness), respiratory sensi tization, decreased venti latory
capaci ty, I iver effects, chol inesterase depress ion, gastro-
i ntest i na I d i stress and/or neurolog ic d isorders. The I+-hour
LC50 for TDI for rats is 13.9 ppm.

SYSTEI'IlC 6 0THER EFFECTS: This mixture contains a component which
is Iisted as a potentia] carcinogen for hazard communication
purpcses under 0SHA standard 29 CFR 1910.1200 (TDl, Iisted by
NTP and IARC). An oral study in which high doses of TDI were
reported to cause cancer in animals has been found to contain
numerous deficiencies which compromise the validity of the
study. TDI did not cause cancer in Iaboratory animals
exposed by inhalation, the most Iikely route of exposure. Birth
defects are unl ikely from exposure to the TDI componenet.
Exposures having no effect on the mother should have no effect
on the mother should have no effect on the fetus. TDI did not
cause birth defects in animals; slight effects were seen in the
fetus but only at doses whIch caused toxic effects to the
mother. Results of in vitro ("test tube") mutagenicity tests
have been i nconc I us i ve.

(Continued on Page 5)(R) lndicates a Trademark of The Dow Chemical Company

:t An Operating Unit of The Bow Chemical Company



I{ATERIAL SAFETY DATA SHEET
0ow Chemical U.S.A.* Hidland, ltl 48674 Emergency Phone: 517-638-4400

Product Code: 92066 Page: g

PRODUCT HAiIE: V0RAHATE (R) 3071 IS0CYAI{ATE

Effective Dare: l2/27/88 Date Printed: 02/22/89 I-1SDS:00ilj8

7. FIRST AID:

EYES: Irrigate with f]owing water immediately and continuously
for I5 mi nutes. Consu I t med i ca I personne I .

SKIN: In case of contact, immediately flush skin with plenty of
water for at Ieast I5 minutes whi Ie removing contaminated
clothing and shoes, Cal I a physician if irritation persists.
[,fash c I oth i ng bef ore reuse. Destroy contam i nated shoes .

tNGESTI0N: Do not induce vomiting. Cali a physician and,/or
transport to emergency facility immediately.

tNHALATI0N: Remove to fresh air. lf not breathing, give mouth-
to-mouth resuscitatlon. tf breathing is difficult, give oxygen.
Cal I a physician.

NOTE T0 PHYSICIAN: l'lay cause tissue destruction Ieading to
str icture. lf lavage is perf ormed, suggest endotracheal and,/or
esophagoscopic control, tf burn is present, treat as any
therrnal burn, after decontamination, No specif ic antidote,
Suppor t i ve care. Treatment based on j udgment of the phys i c i an
in response to reactions of the patient. The manifestations of
reac t i ons of the pat i ent . The man i fes tat i ons of
the respiratory symptoms, including pulmonary edema, rEsulting
from acute exposure may be delayed. l'iay cause respiratory
sensitization. Cholinesterase inhibition has been noted in
human exposure but is not of benefit in determining exposure
and is not correlated wi th signs of exposure.

8. HANDLIHG PRECAUTIOHS:

EXP0SURE GUIDELINE (S) : OSHA PEL is 0.02 ppm as a ceiling limit
for roluene 2,4-diisocyanate. ACGIH TLV is 0.005 ppm; 0.02 ppm
STEL for toiuene 2,1+-diisocyanate, Dow lndustrial Hygiene
Guide is 0.02 ppm as a ceil ing Iimit f or toluene diisocyanate.

VENT I LAT I 0N: Prov ide genera I and,/or I oca I exhaust vent i lat ion to
control airborne Ievels below the exposure guidelines.

(Cont i nued on Page 6)
(R) lndicates a Trademark of The Dow Chemical Company

r'r An Operat i ng Un i t of The Dow Chem i ca I Company



;ATERIAL SAFETY DATA SHEET
Dour Chemical U.S.A.* llidl and, lll 48674 Enrergency Phone: 517-636-4400

Product Code: 12066

PR0DUCT HAi-lE; VORANATE (R) 3071 IS0CYAHATE

Ef f ecrive Date: ]2 /?7/88 Date prinred: OZ/zZ/89

Page: 5

f'lsDS:001.l38

8. HAHDLIHG PRECAUTIOHS: (CONTIHUED)

RtSPIRAT0RY PR0TECTI0N: Atmospheric Jevels should be maintained
below the exposure guideline. When respiratory protection is
reguired for certain operations, use an approved supplied-air
respirator. For emergency and other conditions where the
exposure guidel ine may be greatly exceeded, use an approved
pos i t ive-pressure se I f -cont.a ined breath i ng appara tus .

SKIN PR0TECTI0NT Use protective clothing impervious to this
material. Selection of specific Items such as gloves, boots,
apronr oF ful l -body sui t wi l l depend on operat ion. Remove
contaminated clothing immediately, wash skin area with soap and
water, and Iaunder cJothing before reuse. Safety shower should
be located in immediate work area.

EYE PR0TECTI0NT Use chemical goggles. lf vapor exposure causes
eye irritation, use a full-face, supplied-air respirator, Eye
wash fountain should be Iocated in immediate work area.

9. ADD I T I OHAL I HFOR}'IAT IOH :

REGULATORY REQU IREt4ENTS I

SARA HAZARD CATEG0RY: This product has been reviewed
accord i ng to the EPA 'Hazard Categor i es' promu I gated under
Sections 3ll and 312 of the Sr.rperfund Amendment and
Reauthorization Act of I985 (SAnn Title I t li and is
considered, under applicable definitionsr to meet the
fo 1 I ow i ng categor i es :

An i mmed i ate hea 1 th hazard
A de I ayed hea I th hazard
A reactive hazard

SPECIAL PRtCAUTI0NS T0 BE TAKEN ]N HANDLING AND STORAGE: Frevent
all contact; warning properties of this material (irritat,ion of
eyes, nose, and throat) are not adequate to prevent chronic

(Cont i nued on Page 7)(R) lndicates a Trademark of The Dow Chemical Company

:t An 0perat ing Un i t of The Dow Chem ica ] Company
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IIfrTERIAL SAFETY DATA SH E E T

Dow Chemical U,S.A.* )ridland, )tI 48674 Emergency Phone: 517-636-4400

Code: 92056 Pager J

PRODUCT HAllEr Y0RAHATE (R)

Effect i ve Date: I 2 /27 /88

Product

3071 ISOCYAHATE

Date Pr inted: 02/2?/89 t'lSDS:00.l I 38

9. ADD I T I0HAL IHFORIIAT ION : ( C0HT I HUED )

overexposure from inhalation. This material can produce
asthmatic sensitization upon either single inhalation exposure
to a relatively high concentration or upon repeated inhalation
exposure to Iower concentrations. Exposures to vapors of
heated TDI can be extremely dangerous.

IISDS STATUS: Revised Sections l, 3, 5, 6, and 7.

sARA 313 rNFORI4ATr0N:
This product contains the
repor t i ng requ i rements of
Superfund Amendments and
40 CFR Part 37?t

CHET4 t CAL NAT4E

following substances subject to the
section 3.l3 of Ti tle I I I of rhe

Reauthor i zat i on Act of I 985 and

CAS N UI,IBE R CONCENTRAT I ON

TOLUENE-2,5-D I 1 SOCYANATE
T0LUENE- 2, I+-D I I S0CYANATE

00oog r -08-7
000581+ -84 -9

<50
<60

(R) lndicates a Trademark of The Dow Chemical Company
The lnf ormat ion Herein ls G iven ln Good Fa ith, But No l.larrant/,
Express 0r lmplied, ls l'lade. Consult The Dow Chemical Company
For Fur ther I nformat i on.

I.r An 0perat ing Un i t of The Dow Chem i ca I Company



4.03 Submit a copy or reasonable facsimile of any hazard information (other than an USDS)

ihat ts proriaea to your customers/users regarding the listed substance or any

fornulation eontainiirg the Iisted substance. rndicate vhether this information has

been subnitted by circling the approPriate resPonse'

Yes

No

Attachment Two and Three
taaaaaaataaaaaaalalataat'

4.04 For each activity that uses the listed substance, circle all the.applicable nunber(s)
corresponding to each physical state of the llsted substance during the activity
Itsted. fhylical statis-for importing and processing. activities. are determined at
if," iir" you irpo.t or begin to- procels the listed substance. Physieal states for

CBI nanufacturing, ito.ag., dfsposal-and transport activities are deternined using the
final state of the Product.

I_I

F

Activi ty

l,lanuf ac ture N/A

Import N/A

Process

Store

Dispose *

Transpor t

?k No maEerial is
Eransferred off

disposed of on site. However,
site for incineration.

both solid and liquid TDI are

Phvsical State
Lrqultleo

Solid Slurry -. Liq-uid - Gas - Gas

L2345

I

fl

I
E

k
F

fr

l-l Hark (X) this box if you attach a continuation sheet.

26
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VOHANATE T-80 Toluene Diisocyanates

Unloading Procedures
Efu

Tank Trucks Unloading Procedures
VORANATE* T-80 Toluene Drrsocyanates are classrfrecJ as
hazardous malenals under the Department of Trarrsporta-
tion s "Hazardous Materral Regutations.' The unloacirno
of tank trucks thereiore must be done rn stncl accord-
ance wrth those regulations Some, bu1 not all of those
regulations are described below.

VORANATE T-80 Tolr-rene Diisocyanates are shipped rn
pressrrrrzed ancj insulated stainless sleel tank trucks
equrpped for bottor^rr unloaciing only. Dow recommenos

Ihal orii DCI spectf rcatron Mil304 or 307 tank trucks n:
ruseri CAUTtCI\ Only,oroperiy ti-ained ancJ eQUrprgr€rs pg,
sorrnei are permttled to urrload lank trucks Operalors
shouic t!ear an approved respiralcry prolectrve C€v,rcf
anc Flro',ectrve clclhing footwear and gloves For a O:
taiteil ci:sc-;ssron of heaith hazards and safe t-rair,lr rl
procedures see the Dorv bulietin. Safe HanClrna an:t Sto.-
age ol tCFiNAIE T-80 Toiuene DiisocS,anates (For.r, 11;
109-561 288;

Tank Truck Trailer
A - 

3/4il Steam lnlet
B - 35# SafetyValve and Pressure Gauge
C - Manhole
D * 37oil Dry airi Nitrogen Connection
E - 3" Unloading Connection
F - 

1,/z't SampleValve
G - Steam Outlet
H - AirDryer
| - 2" Loading Line
J - 2"Vent Line

Printed in U.S.A.

ATTACH}CNT TWO

e 1982 1988 The Do'* Cher,rrcai Conipany
A,' i'tQh'S reSg1i/gC

NOT|CE Dow be s!,gs :n: T,t3rmal,orr aac regorrrmendal JCS hg'r ,' l:, L,a c::._.artr d. ; ii, jl r i: j, Frt,_a:,, lgii !:;\,\ever. S -,:: a. I a:: !:a. , a
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Head and lollow carefully each of the salety rrcom-
mendations and precautions listed below:

1 Be{ore atiernplrrg to use lhe iollowrng proceilur.e
operaic's should be thoroughly lamiIar with the
[rolerlra ha:arCs assotraled witl-r the l^randlrng anc
s'lrJraae of TDt

2 Posrtron the trarler as levei as possible and block
the wheels

Tne sample to be analy:ed ffiay n6* be drawr-, ofi
rnlo anolher clean. dry container Of whatever stfi :S

necessa!'y for testrng WAHHING: Do nol brea:*,e
vapors Wear proper protective equrpment whene,g.
there is anl. Fossibriity of contacl with isocya.,a:€
irQuid or vapors

lf the contenls are to be unloaded by purge ges
pressure atone, the slorage tank should be lrtie;
wrth a vent scrubber This will prevent vapors frcr:
berng venled into the atmosphere durrng unloadrrJ
(CAUTION Do nof exceed 25 psig purge gas pres-
sure to unload the tank truck.)When the tank tr,,cx
ts empty the prsssure gauge wili show E drop in
pressure Close the valve at the storage tank conne:-
tron firsl Then close the truck unloading valve

lf the conlenls are to be unloaded by pump,e rther.
a vapor llne connectrng the storage tank vent to t-?
tark Iruck should be instailed (ciosed loop) or a ic+,
pressure. reptenishable gas pad must be placec c.
the lank truck lf a gas pad is used, instali a ve^i
scrubber on the storage tank vent fhese prBCs;-
Iicrs wiil not only prevent rsocyanate vapors fr*.r
be,ng vented to the atmosphere bul will preve-: a
vacuum f rom being pulted on the tank truck dur.-g
uricading (CAUTION Do no/ use a closed io;p
sI'slem unless the dead alr space in the stor-aje
tarx rs free o{ morsture: i.e -40"F (-40"C) oe,v
pornt Also connection hoses should be purged r., :.r
f ry arr or nitrogen before hookup.)When the tra: 

=rrs empty. allow the unloadrng hose to vent dowr :c
ths storage tank Be sure to close the valve at i^e
sto:'age tank connectron frrst Then close the ta-rr..
truck unloadrng valve

Snut of{ the purge gas to the tank truck Close t-e
ta'rx iruai purge gas valve and disconnect the pu.l=
gas line l{ a ciosed {oop system was useo in cc--
1u'rction wiil-i punrp unloadrng. close the tani.l tru:*r
ccrnectron vaive and the tank vent valve Then c :-
cornect the hose connectng the two All conneci,:,-;
hoses shoulc now be cleaned, dried, and cappef
fc' storage

CiJTION l-;nloacirng musl be ctosely monitored pa''1ir.-
a'- if lrere is no aulomatic "cutotf in the unioading r^=
F:' erarple ri gas f low rs allowed to continue after unica:-
- j tl-e gas llbwrng into lhe storage tank coutd rap *

,n I'ease rnlerlal pressure Thrs could CauSe serious St.; t-

"-'3 
Canage to the storage vessel

---= ia^-. truck should nol be cleaned bv the Custor-,€'
-,^' shl:id lhe manway be opened for inspectior Ti-;
: =e-.,; anci rnspectron of the tank truck shoulcj be ha--
c :l D., the shipper under carefully controlled conuirtrc^:
;:s g'.e3 to salegi.ra:'d personnei and eouiprnent WARN -

ING: -,iCer nc curcurnslances should personne e^::'
a-., '8-rpiv' lank truck

3 Carefui!y check the storage tank rnto which the con-
Ients of the truck are lo be unloaded to be certarn
Ihat rt coniarns the intenCed VORANATE T-80 Toluene
Diisocyarrate producl anC nol some other chemrca.
or compound Also check the gauge on the storage
tank to be sure that there is si_iff rcient roorn to recerve
the enlrre conienis of the tank truck. 1,=:

4. Checi,. att 'prcduct identrfication" or "bulk' tags
(usuaii;'attached to product outlets, valves, or seais j

tc be ce!-tarn thal the product being unloaded rs
rn facl the rnlended VORANATE T-80 Totuene
Dirsocyanaie

5 Cnect the ier:perarure of the contents The temper
atilre r,.:sl be above 60"F (i6"C) when the trailer rs

unloaded

6 If heaii-'c rS reerrred attach a 25 psr sleam suppt\
to the heatrng ccii rniet conneclion For better controi
o{ the healrng process use a steam pressure of 15
psr Attach a steani trsF designed lor the stear-r!
press,-rr'€ BvEiiable to the heatrng coil ouliet connec-
tion lnternalcoris are noi advtsed because o{ severe
ef'fects Cue to possiDle water contamrnation of the
Frod,;cl Altow'lhe cortenls lo warrn untrl the temper-
ature rs ai ieasi 68'F (20'C) When the temperaiure
rea:hes 68'F (20'C) turn of1 the steam and drscon-
nect thr lnes Tc prevent the heating corls f r.om f reez-
rng dirr,rg coi0 weather be sure to draln them o.
"blow ther.- o.ri CAUTIOii Car.efu!ty watch the lher-
mor-neter durrng hea:ing Do nol allow the temper.a-
ture tc r:se abcve 104'F 140"C)

7. Attacn Ite unioaiing line The Irne shouid be clean
dry, and prefe'.abry r,ade o{ ftexibie metal or elther.
Tefion' frucrocarbon or Vricn, fl,;oroelasiomer. hose
whiCh Cai: 96{91,, withStari uniOaCing preSS.rreS

6 Conne:: tne or! purce gas (pre{erably nitrogs!"r) l;ne
tc the iaiik :rLjcK Thrs iine should have a pressure
garge a saleli valve set a't 30 psig and a pressure
regula::. se: al 25 psro

I Draw oti a san^role oi ths contents for analysrs A
sa,rrpiE oi tne co:rterrts rnar, be obtained by conneci-
ing sta -:ess sieei tubing to the sample connectron
Fr,;sl-, i.e sar*ipre conneci rn by drawing ofl at leasi
One Cal.crr Ci C'OOUCI r!'r10 a Clean, dry COntaine:

'-iala-,a', i A- I t-':,1-:i-- O' i t* 16'11 Oe Ne^iC;rS CC inC
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Safe Handling
and Storage of
VOHANATE }BO
Toluene
Diisocyanates
I A mixture of the 2,4- and 2,6-i$omers of

toluene diisocyanate in a ratio, by weight,
of B0 to 20 Percent.

r Available in both high- and low-acidity
grades.

r Produced in accordance with exacting
standards of product purity and quality.

r Widely used in a broad range of industrial
apptications, including lhe production
oi 

'ftexible polyurethane foams for furni-
ture, bedding, and automotive seating and
padding.

. Also used in the production of elastomers,
coatings, adhesives, semi-flexibte toams'
and carpet underlayment and backing-

r Manufactured and marketed by The Dow
Chemical Company - a leading supplier
of quality products and services to the
polyu rethane i nd ustrY.
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VORANATE T-80 Toluene Diisocyanates

VORANATE* T-80 Type t Toluene Dirsocya-
nate and VORANATE T-80 Type ll Toluene

Diisocyanate are two members of a family
of quality isocyanale products manufac-
tured and marketed by The Dow Chemical
Company These products are a mixture o{
the ?,4- and 2,6-isorners of toluene
diisocyanate (TDl) in a ratio, by weight, of
80 to 20 percent Type I is a low-acidity
grade and Type ll is a high-acidity grade.
Both products are produced in accord-
ance with exacting standards of quality
and product purity,

VOHANATE 180 Toluene Diisocyanates
are widely used in a variety of industrial
applications, including the production of
flexibte polyurethane loams lor use in furni-
ture, bedding, and automotive applica-
tions. They are also widely used in the
production of elastomers coatings, adhe-
sives, semi-flexible foams, and carpet un-
derlayment and backing

A second group of quality isocyanate prod-
ucts - VORANAIE Specialty lsocyanates

- is manufactured and marketed by The
Dow Chemical Company, primarily for use
in the production of "rigid" polyurethane
foams, which are used by the home appli-
ance industry to insulate refrigerators,
freezers, and water heaters. These mate-
rials are also widely used in such rigid foam
applications and products as rigid foam

*Trademark of The Dow Chemrcal Company

insulation, "spray up" or "spray on" foam
insulation, wood simulation products, and
vanous other structural items VORANATE

Specialty lsocyanates are discussed in de-
tail in the Dow bulletin Safe Handling and
Storage of VARANATE Specialty lsocya-
nates (Form No. 109-546-82), copies of
which are available upon request from any
Dow sales otfice or The Dow Chemical
Company, Plastics Group, 2040 Willard H.
Dow Center, Midland, Ml 48674

VORANATE T-80 Toluene Diisocyanates
are hazardous materials which must be
handled and stored only by knowledge-
able and experienced personnel who are
thoroughly familiar with the hazards as-
sociated with their shipment, storage, dis-
tribution, and use.

The purpose of this booklet is to inform
customers of the hazards associated with
VORANATE T-80 Toluene Diisocyanates -particularly the hazards of inhaling TDI
vapors and the possible explosive rupture
of restricted lines and vessels caused
by product contamination and the sub-
sequent formatron of carbon dioxide gas

- and to outline in detail those practices
and procedures which have been de-
veloped to assist in their sa{e storage and
handling. ln short: "Chemicals in any form
can be safely stored, handled, or used if

the physical, chemical, and hazardous
properties are fully understood and the
necessary precautions, including the use
of proper safeguards and personal protec-
tive equipment, are observed."'

'Ouoted from a publication of the Chemical
Manuf acturers Assocratron.

WARNING

VORANATE T-80 Toluene Dirsocyanates
are hazardous materials which musf be
handled, used, and stored with extreme
care and rn slricl compliance with the
safety recommendattons and precautions
outlined on the product label and de-
scribed in this booklet,

Note: The recommendations contained in

this booklel are based on the results of
numerous tests and on actualexperiences
in the f ield, and are believed to be accurate
and reliable. However, since the specific
circumstances associated with a cus-
tomer's use of VOHANATE T-80 Trluene
Diisocyanates are unknown to The Dow
Chemical Company and are beyond its
control, the company cannot guarantee
that adherence to these recommendations
will insure absolute safety lnquiries about
specific operations and procedures or
about matters relaling to the safe use, han-
dling, and storage of VOHANATE T-80
Toluene Diisocyanates may be addressed
to The Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midland, Ml 48674.

s
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Properties

Table 1 - Typical Physical Properties:
VORANATE T-80 Toluene Di isocyanates

Propertler'

Molecular Weight

Physical Form

Odor

Density (@ 20t), lbs/gal

Specific Gravity (258/25t)
Boiling Point at 10 mm Hg

at 760 mm Hg

Viscosity @ TTT (25t) cst . .

Freezing Point

Flash Point

Cleveland Open Cup

Pensky-Martens Closed Cup .

Tag Open Cup

Fire Point

Gleveland Open Cup

Flelractive lndex @ TT"F (25t)
Specific Heat, Btu/lb, oF

Specific Heat, cal/gram, t

Heat of Evaporation

@ 250'F (1At)
G) 35s"F (19rc)

Decompos ition Te mperatu re

Vapor Density (Air = 1) . .

Vapor Pressure @ Tz"F (25t), mm Hg

Veluer

174.2

Golorlees to Pale

Yellow Llquld

Very $harp and Pungent
10.2

1.22

e/$T(12{FC}
482.F(2508)

2.5

srF(t4t)

270'F(132t)
260'F (127'ecl

270"F(132t)

295"F(l46qCF

1.5662

0.35 G) 68"F

0.41 @ 21rF
0.35 @ 2ot

0.41 @) 1008
Btu/lb cal/g

t3t 73

tzl 67

53ffF(287-C)

6.0

0,01

ri-i "-r rr. .I{i,i- -r.\ , -r -:-r..,k-+- ," ,.-:;::- j.., -,. :.., -: r - ,,Irar.tiiirihi.,"i, i1r+-.a- *u-"tr,;llig*,

'Typical properties; not to be construed as specifications.

'Besults of small scale tests are not intended to reflect behavior of this or any other material
under actual fire conditions.



Table 2 - Specifications: VOHANATE T-90
Toluene Diisocyanates

Propertles

Assay (rvt o/o TDI) min
Acidity (wt % HCI) limits
Hydrolyzable Chloride

(wt %) limits
Total Chloride (wt o/d max
Color {APHA) max
lsomer Conteht,

olo 2,4 lsomer
olo Z,fi lsomer

Bpel
Low Acldlty

Grade

99.5
0.0010-0.tx}40

0.001ilt.0070
0.06
25

7$81
19-21

IYpe ll
HIgh Acldlty

Grade

gg.5
0,0070.0.0120

0.0070-0.015{l
0.07
25

7g-gl
19-21

Method of analysis fordata isASTM D1638'7-o copies of ASTM D1638-70can be obtained from theAmerican society forTesting andMaterials, 1916 Race Street, phitadelphia, pR tgtOg.
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Figure 1 - Density vs. Temperature of VORANATE T-g0 TDI
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Figure 2 - Viscosity vs. Temperature of VORANATE T-80 TDI
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Handling Precautions

VOHANATE T-80
Toluene Diisocyanates
To minimize the hazards associated wilh
their use and to insure product Quality,
VORANATE T-80 Toluene Diisocyanates
should be handled and stored only by
knowledgeable and experienced person-
nel. Extreme care must be exercised to
avoid exposing the products to water, heat
strong bases, and amines or other active
hydrogen-containing compounds, all of
which are among the most cornmon
sources of product contamination -a con-
dition which can result in the explosive rup-
ture of restricted lines and vessels due to
the subsequent formation of carbon
dioxide gas Extreme care must also be
exercised to minimize the hazards of fire
and accidental spills - conditions which
can release potentially harmful concen-
trations of isocyanate vapors. lt is essen-
tial, therefore, before handling, using, or
storing VORANATE T-80 Toluene Diiso-
cyanates, that all personnel carefully read
and understand each of the safety recom-
mendations and precautions described in
this booklet

Moisture Control
The most common contaminant of isocya-
nates, and one of the more hazardous, is
water, which, at room temperature reacts
readily with isocyanates to form both an
insoluble urea compound and carbon diox-
ide. This insoluble urea derivative will be
deposited on the surfaces of the equip-
ment in which it is formed Shoutd lines
and orif ices become plugged, thus closing
or restricting the vessel. liberated carbon
dioxide could present an extreme pressure
hazard. ln short, the presence of water or
large amounts of moisture can produce
sufficient carbon dioxide to rupture the
container. Even small quantrties of water
can cause significanl problems. For exam-
ple, at standard temperature and pressure,
as little as 1 lb (0.454 kg) of water can
release as much as 21 cu ft (0.6 cu rneter)
of CO2.

Read and lollow carefully each of the
safety recommendations and precau-
tions listed below:

r Do nol tightly close vessels containing
isocyanate if the product has been, or
is suspected of having been, contami-
nated with water.

r To protect VORANATE T-80 Totuene
Ditsocyanates from atmosphenc mors-
ture, use a dry, - 40"F (- 40'C) dew
pornl, inert gas pad Dry air wrth the
same dew polnt may also be used How-
ever, nitrogen is prelerred.

. Carefully clean eguipment or contarners
to be used tor isocyanates; then purge
wilh a dry gas before using The purge
gas, in addition to being moisture-free,
must also be free ol oil and rust. Filler
traps in the dry gas lines are recom-
mended forthe removalof rust particles.

r For small installations, manilold cytin-
ders of dry nrtrogen arranged inlo banks
may be adequate, Larger installations,
however, may catl for a nitrogen genera-
tor, a compressed air system, or a tie-in
to exrsting plant gas systems lf a plant
air system is used, purifrcation equrp-
ment, such as oil traps, a bauxite ab-
sorber to keep oil out of the drying beds,
and an air dryer, should be installed be-
tween the compressor and the isocya-
nate system. Also, a final filter should be
fitted just in front of the isocyanate sys-
tem. Stainless steel pipe or tubing
should be used between the filter and
the system

r lnstrumentation for detecting the failure
of the drying equipment for the purge
gas is recommended when large quan-
tities of isocyanate are handled and
stored. Several moisture-detecting in-
struments are commercially available
and may be readily obtained from man-
ufacturers and suppliers tisted on
pages 33-36

r When lines leading to and from storage
tanks are not in use, they should be
tightly plugged or capped This wilt pre-
vent moisture from coming in contact
with residual rsocyanate left in the lines.
Also, atl flexible connection lines should
be rinsed with methylene chloride or
another suitable solvent.' These fittings
should be dried and stored in a dry
place. A plastic bag containing a desic-
cant, such as silica gel, makes a con-
venient, portable dry place for storing
such items.

'Most solvents possess hazardous properties
and should be used with care. Also, be sure
to read and follow all label drrectrons and
precautions.



Temperature Control
ldeally, VORANATE T-80 Toluene Diiso-
cyanates should be stored at temperatures
between 65'F (18"C)and 105"F (40'C) This

may be accomplished by equipping the
storage tank with either a heat exchanger
installed in the storage tank recycle line
or an exlernal plate coil mounted on the
outside of the tank. ln addition storage
tanks should be insulated or otherwise pro-

tected from ambienl weather conditions.
Prolonged storage of VOHANATE T-80

Toluene Diisocyanates at higher tempera-
tures may cause the percenl NCO (i,e.,
isocyanate) and viscosity to vary from
product specifications

Head and follow carefully each of the
safety recommendations and precau'
tions listed below:

r Before using VORANATE T-80 Toluene
Diisocyanates that have been stored in

tanks or drums for a lengthy Period,
warm, mix thoroughly, and tnspect the
products to be sure that no soltds are
present. WARNING: Do not breathe
vapor Vapor is extremely irritating i{ in-

haled See the "Toxicity" and "Health

Hazards" sections under "lndustrial
Hygiene" on pages 17 and 18

r lf a storage tank is to be equipped with
an external plate coil, be sure it is
mounted on the exterior of the tank. This
wrll not only eliminate the possibility of

contamination of the isocyanate by a
water leak in the heating coils, but will
also minimize the possibility of localized
overheating.

r lf TDt should freeze - the freeze point

is approximately 57'F (14"C) - the 2,4-
and 2,6-isomers may separate. lf this oc-
curs, the TDI shouid be warmed to a
maximum temperature of 95"F (35"C)

and thoroughly mixed. Do not heat TDI

above 105"F (40"C) as discoloration and
dimerization may occur. Aiso, at temper-
atures above 212-248"F (100-120"C), TDI
will trimerize in an exothermic reaction
to form isocyanurates This reactlon may
furnish enough heat (i.e , greater than
347'F [175"C]) to cause the formation o{

carbodiimrdes and the subsequenl tor-

matron of carbon dioxide. This second
reaclion may create a pressure hazard
rn a closed or reslricted vessel.

r During the winter, drum deliverres may
arrive in a solid state lf this occurs, the
TDI can be readily liquefied by heating
the product 1o a maximum temperature
of 95"F (35"C). Be sure that the liquefied
TDI is thoroughly mixed before use. Also,

do not use partially melted material.
Since the 2,4-isomer melts at a higher
temperature than the 2,6-isomer, the
supernatant liquid in conlact with the
crystals will have a higher 2,6-isomer
content than the completely liquid prod-

uct. AIso, since the 2,6-isomer reacts
more slowly with compounds havtng an

active hydrogen than does the 2,4-
isomer, the supernatanl liquid will have
a slower reactron rate than the material
as a whole. This could cause serious
processi ng diff iculties.

Contamination by
Strong Bases
The presence of strong bases - even in
small amounts - can cause any isocya-
nate to react with itself lo form isocyanu-
rates and carbodlimides. The carbodiimide
lormation is accompanied by the liberation
of carbon dioxide, which may present a
pressure hazard.

Head and lollow carefully each of the
salety necommendations and pnecau-
tions listed below:

r Avoid any contact between isocyanales
and strong bases, such as sodium and
potassium hydroxide or alkoxides Such
compounds catalyze the rapid formation
of isocyanurates and carbodiimides.
Normally, the trimerization reaction oc-
curs first, furnishing heat to cause the
carbodiimide reaction. This second
reaction liberates carbon dioxide and
lorms a hard solid or foam which can
only be removed from the vessel or line
by mechanical means. VUAHNING: The
liberation of carbon dioxide in a tightly
closed or restricted vessel may result in
an explosive rupture.

r A likely source of contamination by
strong bases is from industrial cleaning
Do nof use, or permil the use of , sodium
or potassrum hydroxide or other strong
bases in cleaning lines or vessels.

Contam i nation by Amines
and Other Active
Hydrogen-Containing
Compounds
The primary dangers of contamination by
amines and olher active hydrogen-contain-
ing compounds are product contamination
and the Iiberation of heat.

Head and lollow carefully each ol the
safety reeommendations and precau-
tions listed below:

r Avoid contamination of VOHANATE T-80

Toluene Diisocyanates by such com-
pounds as alcohols, glycols, phenols,

amines, amides, and acid anhydrides.
Such compounds will react readily with
isocyanates to form their corresponding
addition products. Although reactions
caused by contamination from amines
or other active hydrogen-containing
compounds do not release a gas, they
do release considerable guanttties of
heat, which could ultimately lead to the
homopolymerization of the isocyanate to
carbodiimides, with a concurrent re-
lease of carbon dioxide. Contamination
by heavy metal saits can also cause
homopolymerization and should there-
fore be avoided. (See below )

r ln the event of gross contamination, the
exothermic reaction could raise the tem-
perature of the mixture above 212-248"F
(100-120"C). This could result in the sec-
ondary reaction of trimerization - an
exothermic reaction which, in turn, could
raise the temperature of the mixture
above 347'F (175'C). At this tempera-
ture, another secondary reaction - the
homopolymerization of the isocyanate to
carbodiimides - can occur, with a con-
current release of carbon dioxide.
Finally, the release of quantities of car-
bon dioxide - especially in a closed or
restricted vessel - could lead to an ex-
plosive rupture.

s



Fire Hazards
VORANATE T-80 Totuene Dirsocyanates
have been classified as Class lll B com-
bustlble materiais by the Natronat Frre pro-
tection Association (Depending on the
method used, the flash point of TDI rs be-
tween 260 and 270'F [126-132"C] The
flammability limits in air are 0 g to g.S per-
cent ) ln short, VORANATE T-80 Toluene
Diisocyanates will burn in the presence of
an existing fire or high heat source and
adequate oxygen. The low volatitity of
isocyanates minimizes the potential
hazard of explosion, however, under fire
conditions in which a large concentration
of isocyanate vapor is generated, explo-
sive limits could be attained and an explo-
sion could occur.

Fead and follow carefully each of the
safety recommendations and precau-
tions listed below:

r ln the event of an isocyanate fire, use a
carbon dioxide or dry chemical extin-
guisher. For fires covering large areas,
use a protein foam, Haton 1211 potymer,
or water Spray. When spraying water, be
careful not to disperse any leaked or
spilled isocyanate Also, once the fire is
out, any leaked or spilled isocyanate
should be promptiy contained and
cleaned up See "spills and Leaks (Con-
tainment and Cleanup) "

r Personnel engaged in fighting isocya-
nate fires must be protected againsl
nitrogen droxide vapors as weli as iso_
cyanate fumes Fire fighters should wear
an approved' positive-pressure, self_
contained breathing apparatus and fire-
resistant clothing, footwear, and gloves.

Spills and Leaks
(Containment and
Cleanup)
Spills and leaks of VORANATE T-80 Totuene
Drisocyanates should be contained by dik-
ing, if necessary, and cleaned up only by
properly trained and equipped personnel.
All others should promptly leave the con-
taminated area. Protective equipment
should include appropriate respiratory pro-
tective devices (e g, a positive-pressure,
self-contained breathing apparatus) and
impervious clothing, footweal and gloves.
ln addition, all work areas should be
equipped with safety showers and eye
baths in good working order Any isocya-
nate or other chemical accidentally spilled
or leaked onto the skin shoutd be quickly
washed off. Also, an approved, respiratory
protective device must be worn whenever
there is any possibility of exposure to con-
centrations of vapors of TDl-based Spe_
cialty lsocyanates exceeding 0.02 ppm
(0.14/mg/cu rn) A positive-pressure, air-
supplied, or self-contained breathing ap-
paratus, equipped with a full facepiece,
hood, or helmet, is recommended See
'Bespirator Selection Guide" on page 17
(Note: Purchasers of VOHANATE T-90
Toluene Diisocyanates automatically re-
ceive current Material Safety Data Sheets,
which contain information about safe',spill
and leak" handling procedures )

'The authority for approving or cer-tifying res-
p.iratory.protective devices is hetd lorntly ny me
National lnstitute lor Occupationaj Saf6ty'and
Health (NIOSH)and the Mine Safety and Health
Administration (MSHA). For current rnlormation
on the status of approvals for resprratory protec-
tive devices, contact any of the manufacturers
or suppliers lisled on pages 3g-41 or wrjte to
the National lnstitute for Occupationat Safety
and Health,944 Chestnut Ridge Road, Morgan-
town, WV 26505 (phone, 304-291-4126)

Minor and Major Spiils
ln considering spills, it rs uselul to drstin_
gursh between minor incidents, such as
may occur in a laboratory or workshop reg_
ularly handlrng isocyanates, and major
spills. involving, for example, a railcar, slor-
age tank, or bulk road tanker, The most
important criterion for distinguishing be-
tween them is the ability of personnel on
the scene to deal with the occurrence,
rather than the actual scale of the incident.
Hence, a minor spill is defined as one
which can be dealt with using existing
facilities, while a major spill is one that
necessitates summoning outside assist_
ance from, for example, the supplier, the
police, fire services, or other emergency
response personnel. lt is important to re_
member, however, that even minor spills
are potentially as hazardous as major
spills, especially if they are not handled
with care.

Drivers of tank trucks containing
VOBANATE T-80 Toluene Diisocyanates
carry an "Emergency Hesponse lnforma-
tion Sheet," which contains information on
the safe handling of spills and leaks ln the
event of a major spill, or for advice and/or
assistance in containing and cleaning up
spills and leaks of any size, call
CHEMTBEC (phone: 800-424-9300) orThe
Dow Chemical Company Distribution
Emergency/Response Center in Freeport,
TX (phone: 409-238-2112), or Midtand Mt
(phone: 517-636-4400) You may cali these
numbers at any time * day or night. See
"Ma1or Spills," page '11.

VORANATE r-80
Safe Handling and Storage



Minor Spills and Leaks
Method l: Using an Absorbent Material

All spills and leaks should be conlained
immediately to prevenl lurther contamina-
tion of lhe surrounding area.

Read and lollow carefully each of the
safety Fecommendations and precau-
tions lieted below:

r Ventilate the contaminated area. Open
all doors and windows. To avoid inhaling
vapors of either the isocyanate or the
decontaminants used, workers should
wear appropriale respiratory protective
devices; e.9., a positive-pressure,
self-contained breathing apparatus.
See "Respirator Selection Guide" on
page 17.

r lf the source of the leak is a damaged
or leaking drum, it should be
immediately moved outdoors or to an
isolated, well-ventilated area and the
contents carefully transferred to other
suitable. leak-free containers The dam-
aged drum or conlainer should be de-
contamrnated as recommended on
page 13 Also, the new container shoutd
be carelully checked to ensure that at-
mospheric moisture does not cause
overpressurization. Leaking stationary
containers should be temporarily
palched, emptied, and thoroughty de-
contaminated Permanent repairs can
then be made.

o Completely cover the leak or spill with
an absorbent material, such as sawdust,
vermiculite, an alt-purpose commercial
oil absorbent, or sand Use an amounl
greater than is estimated to be neces
sary to absorb the isocyanate

. Carefully shovel the absorbent rsocya-
nate mixture into an open-top steel
contarner, cover but do nol make pres-
sure tight Hemove to a safe disposal
slte, away from the operatlng arca, lor
neutralization.

r Soak the mixture rn the contarner with a
solution of 5 percent ammonra in water
and allow il to stand undisturbed for at
least 48 hours WABHIHG: Consider-
able heat, which could cause ignition,
may be generated when the aqueous
ammonia solution is first applied. After
standing for 48 hours, however, the drum
may be closed (though nol pressure
tight) and properly disposed of. See
"Disposal" on page 13 To limit the
amount of heat generated during the
neutralization process, soak smail quan-
tities of the absorbent/isocyanate mrx-
ture in separate containers.

r lmmediately after shoveling the absor-
bent/isocyanate mixture from the floor,

compiete the decontamination by mop-
ping the floor using a water/ammonia
solulion with 1-2"/o added detergent Be
sure the area is well ventilated both dur-
ing and after cleanup.

r Carefully test the atmosphere for re-

sidual isocyanate vapor lnstruments de-
signed for TDI monitoring are available
from several firms. See "VAPOR DETEC-
TORS' in 'Appendix A - Equipment
Manufacturers and Suppliers: Bulk Han-
dling and Storage Equipment," page 38

r When safe working conditions have
been reestablished, remove and decon-
taminate protectrve and return to normal
operation

Method ll: Using a Premixed lsocyanate
Neutralizer

The {ollowrng is an ef{ective alternative
method for handling spills and leaks All
Ieaks and spills should be contained and
immedralely "neutralized" to prevent further
contamination of the surrounding area

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Always have a sufficient quantity of pre
mixed isocyanate neutralizer, such as
the one descrrbed, in storage. Premixed
neutralizer may be stored in tightly
ciosed heavy-duty polyethytene bags.
Seal bags with wire twists Also, the use
of neutralizing solvents and other
chemicals may introduce additional
hazards of loxicity and flammability.
Such materials, therefore, must be
used in strict compliance with the
manufacturer's recommendations and
precautions.

r Ventilate the area. Open all doors and
windows To avoid inhalation of isocya-
nate vapors or the vapors of the decon-
taminants used, workers should wear
appropriate respiratory protective de-
vices (e g, a positive-pressure, self-
contained breath apparatus) See
"Respirator Selection Guide" on page 17.

r lf the source of the leak is a damaged
or leaking drum, it should be im-

mediately removed to the outdoors or to
an isolated, well-ventilated area and the
contents carefully transferred to other
suitable, leak-free containers. The dam-
aged drum or container should be de-
contaminated as recommended on
page 13. Also, the new container should
be carefully checked to ensure that at-
mospheric moisture does not cause
overpressurization. Leaking stationary



contarners should be temporarily
palched, emptred, and thoroughly de-

contaminated Permanent reparrs can
then be made

r Promptly cover the spilled or leaked
material with the neutralizer. For more
eflective coverage, and to ensure
greater contact between the neutralizer
and the isocyanate, use an industrial
type heavy-duty broom to sweep the
neutralizer into the spill

r After the neutralizer has been on the sptll
for at least two hours, shovel the material
into a steel container and dispose of
properly. The broom should be wrapped
carefully in plastic to contain the con-
taminants and then burned in an in-

cinerator See "Disposal" on page 13.

r Carefully test the atmosphere for re-

sidual isocyanate vapor lnstruments de-
signed for TDI monitoring are available

lrom a number o{ {rrms See "VAPOH DE-
TECTORS" rn 'Appendrx A - Equrpment
Manufaclurers and Supplrers Bulk Han-
dling and Storage Equrpment." page 38

r When safe working conditions have
been reestablished. remove and decon-
taminate protective equipment and re-

turn to normal operatron

r Note: The use of neutralizing solvents
and other chemicals may introduce addi-
tional hazards of toxicity and flamma-
bility. Such materials, therefore, must
be used in strict compliance with the
manufacturer's recommendations and
precautions.

This spill removal procedure is very effec-
tive in decontaminating an area. ln situa-
tions where ventilation may be restricted,
Method I was found to produce lower con-
centrations ol isocyanate vapor during
standardized tests

Major Spills
ln the evenl oi a malor spill, a State of
Emergency should be assumed to exist in
the atlected area The declaralion of a
Sfale of Emergency usually requrres the
involvement and close cooperation of vari-
ous local emergency response services,
such as police and fire units, etc Thus,
contingency arrangements and safe han-
dling and decontamination procedures
should be discussed in detail beforehand
with emergency response personnel.

Head and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Nofe. ln the event ol a major spitl (such
as overturned tank trucks or tank cars
ruptured storage tanks, etc.), or a spill
ol any size about which there is doubt
or uncertainty, alert local emergency
response service units, then call
CHEMTHEC (see box) or The Dow
Chemical Company Distribution Emer-
gencyiResponse Center immediately rn

Freeport, TX (phone: 409-238-2112), or
Midland, Ml (phone: 517-636-4400) You

may call these numbers al any time -day or night

GHEMTREG
FOR CHEMICAL EMERGENCY

Spilf, Leak, Fire, Exposure, or Accident
CALL CHEMTREC

DAY OR NIGHT
*800-424-9300

Toll-free in the continental U.S.
rActd long-distance access number if required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S. : 202-483-7616

- Washington, DC, Collect
ALL CALLS AFE RECOHDED

GMA

Fuller's Earth

Total Carrier Solids

Ethanol or lsopropyl Alcoholl

Triethanolaminer

Ammonium Hydroxide

Water

Dye

Total Active Solution

Total Neutralizer Mixture

Mix the watel dye and solids.

Add the remaining ingredients and stir.

Store in neutralizer in polyethylene bags.

22lbs (10 kg)

38 lbs (17.3 kg)

60lbs (27.3 kg)

t9lbs (8.6 kg)

4lbs (1.8 kg) .

4lbs (1,8 kg)

12.8lbs (5.8 kg)

0.2lbs (0.1 kg)

40lbs (18.1 kg)

10{l lbs (as.a kg}

1.

2.

3.

:.".*--.,..J1 1.*:-.-'r.,.i.. ,r --i*ir+i*.r**,**-,-- .*::',;*..**::,*sld;S#'+iJ*hru;;,L-i ;;s,:r,i:#r.;*i-':i+.*.U"r=:*+e.

'CAUTION: Alcohols are highly flammable. Keep neutralizer mixture away from heat or
open flame. Propylene glycot (flash point at 210'F t99t]) can be substituted for isopropyl
alcohol to reduce the flammability problem that occurs with alcohol.

'Conventional urethane amine catatysts may be substituted for triethanolamine.

ISOCYANATE NEUTRALIZER



o All persons nol properly equtpped with

protectrve clothrng and appropriate res-

piratory devrces should immediately

leave the site of the spill and should re-

main uPwind

r Only experienced and properly equip-
ped personnel should be authorized to
attempt to isolate or contarn the spill. Do

nol wash spilled isocyanales down a

drain or into a river, creek, or other body

of water.

r KeEp all improperly equipped and unau-
thorized personnel away from the area

of the spill

r To contain the spill temporarily, to

minimize vapor contamination of the air,

and to "buy time" until the spili can be

properly "diked" and the necessary de-
contamination malerials assembled,

cover the isocyanate with a coating of

3olo protein (f ire-f ighting) foam Most fire-
fighting services have protein foams or

similar foam systems. Also, the foam

may have to be reapplied to the spill
every 30 minutes untileffective neutraliz-

ing materials can be obtained

Note: Although, under certain circum-
stances, water is an acceptable decon-
taminant for isocyanates. mixing water

and isocyanates in confined areas -
even in small amounts - is hazardous.

Protein and other water-based foam sys-

tems, therefore, should be used only in

open areas. Also, be sure the equipment
is producing a good quality foam before

applying the mlxture to the sPill.

t CA|JT|ON. Decontaminalron and clean-
up of major spilis can be a complex and

hazardous operation, and all the detaiis

and operating procedures are not out-
llned above. A more extensive discus-
sion of the subject, however, can be

found in the lnternational lsocyanate ln-

stitute Technical Bulletin No 1, Recom-

mendations for the Handting of Toluene

Diisocyanate (TDI) For a copy, write to
the lnternatlonal lsocyanate lnstitute,

lnc., 119 Cherry Hill Road, Parsippany,

NJ 070s4.

Cold Weather SPills

During cold weather, spilled or leaked

VORANATE T-80 Toluene Diisocyanates
may freeze Under these conditions. the

use of ammonia and water will merely coat
the material with an insoluble urea, stop-
ping lurther reaction lt is essential, there-

tore, to use a solution that will not only

dissolve the isocyanate, but will also form
a liquid product during decontamination.

Read and follow carefully each of the
aafety recommendations and Precau-
tions listed below:

r Ventilate the contaminated area Open

all doors and windows To avoid inhala-
tion of the vapors of either the isocyanate

or the decontaminants used, workers

should wear appropriate respiratory
protective devices (eg, a positive-

pressure, sel{-contained breathing ap-
paratus) See "Respirator Selection
Guide," page 17.

r lf any of the leaked or spilled isocyanate

is strll in liquid or absorbable form, cover
it immediately with an absorbent mate-

rial, such as sawdusl, vermrculite, an all-

purpose commercial oil absorbent, or
sand. Use an amount greater than is es-

timated to be necessary to absorb the

isocyanate.

r Carefully shovel the absorbent/isocya-
nate mixture into an oPentoP steel

drum; cover, but do nol make Pressure
tight Hemove to a safe site, away from

the operating area, ior neutralization.

r For that part of the spill or leak which is

no longer liquid or absorbable, estimate

the quantity spilled, and make up a mix-

ture of approximately 50% isopropyl al-

cohol' and 50o16 1,1j -trichloroethane by
volume, using the same volume of each

solvent as the estimated volume of

spilled isocyanate

r Completely cover the spilled material

with the alcoholi 1lJ -trrchloroethane
solution. Allow the solution to remain in
place for at least one hour.

'CAUTION. Alcohols are hrghly flammable
Keep neutralizer mixture away from heat or
open llame

. Cover the area with enough absorbent
materral to soak up all the ilqurd Shovel

this materiai into open-top sleel conlarn-

ers, treat. and disPose ol ProPerlY
Finalty, if the temperature is above lreez-

rng, carefully wash down the conlami-

naled area with coPious amounts of

water. (Special efforts should be made

to prevent the spilled materialf rom enler-

ing walerways or drains. lf spilled mate-
rial does enter waterways or drains,

notify local authorities at once ) Also,

thoroughly air or ventilate the decontami-
nated area to remove all traces of vapor.

r Note: The use of decontaminating sol-

vents and other chemicals may intro-
duce additional hazards of toxicity and

flammability Thus, such materials must

be used with care and in strict com-
pliance with the manufacturer's recom-

mendatrons and precautions.

Pressurized Drums
Any drums seen to be in a pressurized
state (i e,, misshapen due to the presence

of carbon dioxide gas) should be covered
immediately (e g., with heavy tarpaulins),
isolated, and watched carefully These

operations should be carried out only by

competent and experienced personnel,
wearing full emergency protectrve equip-
ment. lf , after careful inspection by a com-
petent person, the drum is judged not to
be in an explosive or immediately danger-

ous state, the pressure should be reiieved

either by carefully loosening the bung or,

in severe cases, by puncturing with a long-

handled device.

lf the pressure is successfully relreved by
simply loosening the bung, the product, if

not contaminated or otheruise unusable,
should be used immediately ll. however,

the product is unusuable, re-cover the

drum with the tarpaulin and watch for signs



(, of lurther reaction Then, when rtrs deemed DiSnOSal
safe. caretully drspose of both the producl --r -
and drum See "Disposat,' page 13 lf Read and follow carefully each of the
punclurrng aclion is to be laken, be sure safety necommendatlons and phecau-
that all necessary materials and equrpment tlons listed below:
for cleanup and decontaminatron are read-
ily available See the following sectrons on ' ?:'l^lhoroughly trained and properly
"brum Decontamination' ani 'Oi*porrf : .*::rytd persons should be permitted

Also, in cases of doubt or uncertainty, catt to parlicipate in disposal operatrons

The Dow Chemical Company Emergency/ r Keep waste isocyanate and wasteHesponse center in Freeporl, Tx (phone: poliots widely separared
409-238-2112).

' Be certain that ail disposal procedures
are conducted in stricl complrance with
all applicabie federal, state, and locat
regulations and ordinances. lsocyanate
is iisted'as a hazardous waste (U223)
and falls under Section 3001 of the Be-
source Conservatron and Recovery Act
(RCBA). Users of isocyanates should be
aware of and follow the disposal pro_
visions of that act, as well as other
state and local environmental control
regulations

Other Polyurethane
Chemicals
Each of these chemicats has its own profile
of hazards and recommended safety pre-
cautions lt is essential, therefore, that
users contact their suppliers for specific
instruction on the safe handling, use,
storage, and disposat of each of these
products.

Polyols
Most polyols are very low rn acute oral tox-
icity and are considered only mildly irri-
tating to eyes and skin. However despite
their relatively innocuous characteristics
(compared with those of the various lsocya-
nates), they should be handled with appro-
priate caution and in strict accordance with
the manufacturer's recommendatrons.
Skin and eye contact shoutd be avoided
Eye protection, such as safety glasses or
their equivalent, should be worn whenever
polyols are handled or used. AIso, be-
cause polyols are frequently used with

Drum Decontamination
Head and follow carefuily each of the
safety recommendations and precau-
tions listed below:

lsocyanates remaining after the emptying
of drums may be decontaminated by the
following procedures:

r Remove emptied drums from lhe work
area to a well-ventilated location or to
the out-of-doors.

r Bemove all bungs and fill drums with
water Wear protective equipment and
keep face away from bungholes while
f illing. Also, DO NOT RETNSTALL
EUNGS

r Allow drums to stand undisturbe d ior 24
hours or until the residual TDI has been
completeiy converted to solid urea
(Note: A dilute solutron of aqueous am-
monia or isopropyl alcohol may be
added to the water to speed up the reac-
tion.) Please refer to disposal method on
the MaterialSafety Data Sheet and label.

r Ali drums should be scrapped They
should be drained and hoied or crushed
to render them totally unusable please
refer to disposal method on the Material
Safety Data Sheet and labet

r Dispose of drums and rinse fluid
according to federal, state, and local
regulations.

chemicals thal presenl an inhalatron
hazard, appropriate caulron drctates
thorough ventilation of all storage, han-
dlrng, and manulacturing facilities

Flash points for most polyols _ including
polyesters and polyethers _ range from
approximately 800. to 500'F (j49. to
260"C) They can, therefore, be
categorized as Class llB combustible liq,
urds, and, as such, do not presenl an un-
reasonable fire risk However, it should be
noted that, if exposed to sufficient heat and
oxygen, they will burn. Fires involving
polyols can be readily extinguished wrth
water spray, foam, carbon dioxide, or dry
chemical extinguishers. Furthermore,
polyols, like most organic substances,
could if heated to decomposition in a con_
fined location, generate sufficient volatjle
decomposition products to present an ex-
plosron risk. See supplier's lrterature.

Catalysts
Catalysts are used in polyurethane chemis-
try to control both the polymer and gas,for-
mation reactions. fhey are generally metal
salts (e.9., stannous octoale) or tertiary
amines (e g , triethylenediamine) Both
types oi catalysts can be toxjc, can burn
intact skin, and can induce sensitization.
Eye contact can cause severe irritation, or
possibly a burn With either type of
catalyst, therefore, skin and eye contact
must be avoided. Follow the manu{ac_
turer's recommendations for safe handting

Many lrquid amine catalysts have Tag
Open Cup flash points in the range of 20.
to '115"F (- 6' to 46"C) and are classified.
depending upon the flash point as flam-
mabie or combustible liquids Because of
their volatility and flammability, therelore
tertiary amines should be considered fire
hazards.

Users are cautioned to secure specific
handling and disposal information from
their catalyst suppliers.

VORANATE T-80
Safe Handling and Storage
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Blowing Agents
Halocarbon blowrng agents are commonly

used rn polyurethane foam manulacture

and represent a signif rcanlhealth hazard

Commonly used halocarbons are listed

below

Although lluorocarbon blowing agents are

generally considered nonllammable, they

can, when heated to decomposition (as

when drawn through a lil cigarette), gener-

ate quantitres of highty loxic carbonyl chlo-

ride (phosgene) and carbonyl fluoride'
Thus, smoking, open flames, or use of elec-

trical equipment which might arc should

be strictly prohibited ln addition, when

confined and subjected to high tempera-

tures, fluorocarbon blowing agents may

also present a serious pressure hazard'

Like the f luorocarbons, methylene chloride

has nerther a flash point nor a fire point as

reported by any of the standard test

methods: Tag Open Cup' Tag Ctosed Cup,

Cleveland Open Cup. However, the Na-

tional Fire Protection Association reports

flammable limits in pure oxygen between

15.5% and 66% bY volume of MeClt, and

Dow laboratory data rndicate flammable
limits in air of 13-23% by volume aI 77'F

(25"C). However, when heated to decom-

position, it too will produce a variety of

hazardous and toxic materials, such as hy-

drochtoric acid, chlorine, carbon dioxide,

and carbon monoxide.

Trichlorofluoromethane (R-11) . . .. .

Dichloromethane

(methylene chloride) . . .

Trichlorotrifluoroethane (R-113) . -' . .

Methylene chloride has been shown to in-

crease Ihe rale of spontaneously occurring

tumors in certain laboratory animals foilow-

ing tifetime inhalation exposures However,

methylene chtorrde is not believed to pose

a measurable carcinogenic risk to man

when handled as recommended'

The Occupational Safety and Health Ad-

ministration (OSHA) Permissible Exposure

Limit (PEL) for methylene chloride is cur'

rently 500 ppm, with an acceptable ceiling

limit concentration at 1,000 ppm The

acceptable maxrmum peak above the ac-

ceptable ceiling concentration for any 8-

hour shift is 2,000 ppm (as 5 minutes in

any 2 hours) TheTLVadopted by the Amer-

ican Conference of Governmental lndus-

trial Hygienists (ACGIH) is 100 ppm (TWA)

(This TWA value is on the 1987-88 intended

change list, with a suggested value ol

50 ppm )

Users are urged to contact their suppliers

for detailed information and instructions on

the handling and disposai of these blowing

agents.

Miscellaneous Products
Many other additives, such as surfactants,

fillers, fire retardants, pigments, and dyes,

are used in various polyurethane applica-
trons. Each has its own profile of hazards

and recommended safety precautions lt

is essential. therefore, that users contact

their suppliers for specific instructions on

the safe handting, use storage, and dis-

posal of each ol these Products

75oF (23t) boiling Point

104'F (40t) boiling Point

ll4oF (45t) boiling Point

Application Hazards of
Polyurethane Foams
Polyurethane chemicats and foams, like

many other industrial materials, can be

hazardous if misused or improperly han-

dled. However, when potentialhazards are

recognized and procedures for sale han-

dling and storage are understood and

practiced, polyurethane chemicals can be

used safely

Dust
Dust produced during the cutting and saw-

ing of rigid polyurethane foam can cause

irritation of the eyes, nose, and throat [n

addition, laboratory studies with rats indi-

cate that long-term respiratory difficulties
may be caused by exposure to large quan-

tities of finely ground polyurethane dust. lt

is imperatlve, therefore, that the generation

and accumulation of dusts be carefully

controlled during fabrication lf it is not

feasible to install control devices, such as

ventilators, then suitable equrpment for res-

piratory and eye protection (such as dust
masks, etc.) should be worn by alt persons

who may be exPosed to such dusts.

ln addition, finely divided airborne poly-

urethane dust can, under the proper con-

ditions, produce a "dust explosion." Even

seltled dust can be made potentially ex-
plosive by relatrvely low order concussions

whrch can raise the dust into airborne
"clouds," To ensure safe working condi-
tions, therefore, it is essential that workers

exercise extreme care and practice good

housekeeping in all polyurethane toam lab-
rication areas.

Note: VOHANATE T-80 Toluene Diisocya-

nates are normally used in the manufacture
of flexible and semi-flexible foams, which

are cul by a slicing or scissoring action -
procedures which are not likely to produce

dust ln contrast, VORANATE Specialty
Diisocyanates are generally used to

produce rigid foams - materials which

are usually cut by "sawing," a process

which frequently produces a dust-like by-

product.cAuTtoN: tnhalation of high conentrations of the vagors of these prd'
,"tr 

""n 
M dangerous and may cause anesfhesta aN unmn5crousness'

b"ie" have atsdbeen cited shilwingffiaf severe acutee4posuIes {o s9.. 9
fruorooarbans have caused cardiai arrythmias, including ve.ntfculy tibril-

iiioi. Also, since halocarbon vaprs are heavier than air (i'e" hy.e I
htigher vapor density), they can,'at high conce-ntrlilons, aceumulate in

dntirri'o, bwayiii areis, where they can displace the air or orygen

;;iiii -rhus, 
aaiqiate ventilation in etl work areas rs essential.



f , Combustibitity
While producl composition may vary virtu-
ally all polyurethane foams wilt burn, often
generating a variety of toxic gases and
dense clouds of black smoke Even when
fire retardant chemicats have been added
to the formulalion, the end praduct _
under lhe right conditions of heat and oxy_
gen supply - will burn ll rs essential,
therefore, that urethane foam producers,
fabricators, and end users know and un_
derstand the combustibility hazards and
burning characteristics of the final foam
product.

Products of Combustion
When polyurethane burns, many products
of combustion are released. Whit and how
much are released varies with product
composition, fire conditions, oxygen level,
and other factors. As in ali organic fires,
however, large quantities of carbon monox-
ide, as weli as other products can be antic_
ipated ln addition, large quantitres of
dense, dark smoke will be quickly gener_
ated, which may make it difficuttto escape
from the fire area

Burnin g Characteristics
While many different tests are used Io de_fine the burnrng characteristics of
polyurethane foam - some are small-
scale tests useful only in comparing differ_
ent products - none is comprehensrve
enough to define the hazards in all poten_
tial fire situations. ln short, no two fires are
the same. Fire conditions vary with room
size, ventilation. availabie oxygen, fuel
load, ignition sources, types of materials
present, and other factors. Also, how a
given polyurethane material will react lo
such varying conditions depends on the
type of foam, the type of covering or flame
barrier, the character and sorrCe of igni_
tion, the proximity to ignition or heat, etc.
It is unlikely, therefore, that all potential
hazards can be defined for a fire condition.
However, when used and stored with
known limitations, polyurethane foams can
be handled with minimal hazard.

Slabstock Foam Fires
The producer of polyurethane foam slab
stock must be aware of both the exo_
thermic (heat generaling) nature of the
polyurethane foam reaction and ol lhe in_
sulating propertres o{ the foam produced
On occasion, exlremely reactrve systems
and those which have been improperty for_
mulated (i.e , "off"ratio' due to mechanical
failure or errors in calculation)can develop
"tlme-temperature" conditions in the bun
center, which can result in autoignition
This can occur severaf hours after bun
manufacture, when the malerial is largely
unattended. lt is important, therefore, that
the heat generated in the cenler of a bun
be safely dissipated through correcl stor_
age procedures.

Although the potential for fire exists,
serious risk situations can usually be rec_
ognized during, or right after, foam man_
ufacture, when protettive actron can be
taken. Also, similar conditions may exist in
other polyurethane applications, particu-
larly in spraying operations, where large
masses of polyurethane polymer may be
formed. Safety precautions similar to those
for slabstock should be carefullyfoltowed.

Bead and follow carefully each of the
safety recommendations and precau_
tions listed below:

r Allow buns to cure and cool completely
before stacking or storing High air ftow
along the sides of fresh or not-buns may
draw off reaction products and cause
an influx of oxygen This can cause rapid
depletion of the antioxidant and coutd
result in autoignitron.

r Monitor bun temperatures at the center
of the mass on a routrne basis fhis is
particularly important with new formula_
tions or new bun sizes.

. Design and construct slabstock pouring
equipment to ensure ',on-ralio" meter_
ing, Be sure equipment is kept carefully
calibrated and in good working order.

r Cure bunstock in isolated areas equipped
with effective fire detection equrpment
and sprinkler systems FIaw foam and

fabrrcaled items should be slored rn-
doors, away from fabricating operations,
and shoutd be protected by automatrc
sprinklers AIso, access aisles should be
marntained between columns of stacked
buns See Factory Mutual System bulle_

lil Storage of Flexibte polyurethane
(8-178) for recommendations on stack_
ing foam and installing sprinkler systems

r Do nol smoke in storage areas. Large
quantities of stored polyurethane foams
or producls can be a tremendous fuel
source in the event of a small fire ln
laying out manufacturing and storage
areas, therefore designers should con_
sider maximum storage area, possible
source of ignition and the location and
effectiveness of fire and smoke detec_
tion equipment and sprinkler systems.

Construction Foam Fires
Polyurethane foam used lor insulation can
be a combustion hazard if left exposed or
unprotected. For exampie, fire statistics
show that most f ires involving rigid
polyurethane foam insulation nive oc_
curred in buiidings under construction,
where foam was left exposed or unpro_
tected by an approved thermal barrier and
was ignrted by welding, cutting, or burning
operalions. Since VORANATE T_90 Toluene
Diisocyanates are not normally used to
make the type of rigid foam used in con_
struction applications, see Dow bulletin
Safe Handling and Storage of VORANATE
Specialty lsocyanates (Form No 10g_546-
82) for a full discussion of construction
foam fires. Copies are available upon re_
quest from any Dow sales office or The
Dow Chemical Company, plastics Group,
2040 Wiliard H. Dow Center, Midtand,
Mt 48674



Cushion Foam Fires

Many ol the fire deaths in the U S are attrt-

buted to the misuse o{ smokrng materials
Such fires frequently start in upholstered
turniture and bedding As a consequence,
various regulatrons have been passed or

proposed requiring mattresses and other

upholstered furniture to meet specified
combustibility tests Although these regu-
lations vary, depending upon the intended

use of the item to be tested, a proper com'

bination of foam and covering material can
now be selected to meet the standards
established by these tests lt is essential,

therefore, that manufacturers ol poly-

urethane foam and foam products keep

themselves fully informed of both the com-

bustibility hazards associated with the

use of polyurethane foams and of the

changing regulations at the federal, state,

and local levels.

For additional information on the fire

hazard associated with flexible polyure-

thane foam, see the following bulletins:

lJsing Flexible Polyurethane Foam Safely
(U106) and Fire Safety Guidelines on Flex-

ible Polyurethane Faams Used in Up-

holstered Furniture and Beddlng (U111).

Copies are available from The Society of

the Plastics lndustry, 355 Lextngton

Avenue, New York, NY 10017 Another bul-

letin, Ihe Toxicity for the Airborne Combus-

tion Products of Polyurethane Foams,

which reviews currenl data on fire gas tox-

icity in polyurethane foam fires, is avail-

able f rom the lnternational lsocyanate lnsti-

tute, lnc. 119 Cherry Hiil Road, Parsippany,

NJ 07054.

Extinguishing Fires

Read and follow carefully each ol the
safety ttcommendations and precau-
tions listed below:

r Know where ail tire extinguishers are

located and how to use them,

r For small polyurethane {oam fires, use
water, foam, dry chemicals, or carbon
dioxide Large fires ol burning foam,

however, should be drenched with large

quantities of water from sprinklers or f ire

hoses.

r Because polyurethane ioam is a good

insulator, it is necessary to disperse and

carefully inspect the foam after drench-
ing to be certain that the fire has been

completely extingulshed.
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r Hazards ol raprd heat buildup, rapid
tlashover, and oxygen depletron extst

when lighting fires in enclosed areas

Thus, {ire fighters should be equipped
with approved, positive-pressure, sell-

contained breathing apparatus and pro-

tective clothing when extinguishing
polyurethane fires of any magnitude

Fire Safety and Prevention

Read and follow carefully each ol the
safety recommendations and precau-
tions llsted below:

r Allworkers should be thoroughly familiar

with the Plant's fire ernergency
procedures.

r Workers should know where all exits are

located. Also, access to exits should be
kept clear and unobstructed.

. Smoking in areas where {oams are made

or stored should be strictly prohibited
No smoking areas should be clearlY
posted with large "NO SMOKING"

signs

r Welding torches, open flames, or other

sources of high heat or ignition should

be prohibited in areas where foams are
made or stored.

o Keep work areas clean. Promptly and

properly dispose of foam scraps, dust,

and other waste materials.

Handling Precautions
Summary
Ir minrmize the hazards associated with

the handiing, use, and storage ol
polyurethane chemicals and polymers ' .

Head and lollow carefully each ol the
safety recommendations and precau-
tions listed below:

r Never work alone when using or

handling reactive chemicals.

. Do nol inhale vapors or mists Be sure
work areas are adequately ventilated to

control vapors below employee expo-
sure limrts established by the Occupa-
tional Safety and Health Administration
(OSHA)' and, when needed, have work-

ers wear approved respiratory protective

'See "OSHA Safety and Heallh Standards (29

CFH 1910) " Copies are available from the
Superintendenl of Documents, U.S Govern-
ment Printing Otfice, Washington, DC 20402

devrces particularly when handling
isocyanates, amines, or solvated adhe-

sives. See "Respirator Selectron Gurde"
on page 17

r Avoid skin and eye contaclwilh allformu-
lation chemicals Be sure all workers are
properly equipped with protective cloth-

ing and eye protectton.

r Candidates for employment where occu-
pational exposure to isocyanates may

occur should be examtned for deficits
rn pulmonary function with particular em-
phasis on allergic history including
asthma or other diseases that com-
promise pulmonary function Employ-
ment in an isocyanate area may present

a health risk to individuals with such

abnormalities.

r Handte freshly polymerized pafis with

care. Be aware of the potential hazards

of toxic vapors and ol the heat of cure.

r Do nol stack fresh polyurethane buns.
lnsulation of the heat can cause spon-
taneous combustion.

. Equip polyurethane {oam storage areas
with sprinkler systems

r Keep adequale quantities of isocyanate
neutralizer on hand for quick decontami-
nation of work areas in the event of spills

or leaks.

r Never expose isocyanate in containers
to water, amines, or other reactive

chemicals.

r Never expose polyurethane chemicals
in closed containers to elevated
temperatures

. Never expose a polyurethane foam to
an open flame or other high heat source.

. Always use proper dust handling equip-

ment and dust filter masks when saw-

ing or tabricating polyurethane foams

or parts.



lndustrial Hygiene

Hazard and Exposure
Guidelines
The polenlral hazard of a given malerial is
based on lhe degree ol toxicrly, the indi-
vidual susceptrbilrly ol the user and on the
likelrhood and level of exposure Responsr-
ble users of chemrcal and industnal mate-
rials, therefore must be concerned nol
only wrth the inherent acute and chronic
toxicity of such materials, but also with the
potentiat for exposure which may be en-
countered under specifrc use conditrons.
ln general, the greater the toxrcity, the
greater must be the control over the level
of exposure

While there are potentral hazards as-
sociated with such materials as catalysts
and blowing agents, the primary hazard in
polyurethane chemrcal applicatrons is as-
sociated with the TDI component, and par-
ticularly with the inhalation ol its vapors
As such, limits have been estabiished re-
garding allowable TDI vapor concentra-
tions in the work environment.

ln the United States, vapor levets of TDI
are to be controlled according to stan-
dards established by the Occupational
Health and Safety Administration (OSHA)
The OSHA Permissibte Exposure Limit
(PEL) for TDI is 0 02 ppm as a ceitrng timit
The Dow Chemical Company has also set

0.02 ppm ceilrng as its lndustrrat Hyerene
Gurde (lHG) Ceilrng lrmrt is defrned as the
maximum concentratron which should not
be exceeded during the exposure Recent
inlormalion presenled at the lnlernational
lsocyanate lnstilute's Symposrum on Drrso-
cyanales (Pittsburgh 1987) rndrcates that
altergic sensitization results {rom even brref
exposure lo high concentrations of TDI Ex-
posures to low concenlrations below the
OSHA PEL of 0 02 ppm are not likety to
result in allergic sensitization This informa-
tton stresses the importance of conlrollrng
vapor levels beiow the ceiling limit Currenl
paper tape monitoring methodologies
measure concentrations of TDI with sam-
pling periods ranging from 0.b to g

minutes However, it is an acceptable
industrial hygiene practice to assess ex-
posures to materials with ceiling Iimits
using sample times of up to 15 minutes if
instantaneous (real time) monitoring is not
feasible

Other advisory groups have also set more
conservative guidelines ln lg83, the Amer-
ican Conference ol Governmental lndus-
triai Hygienists (ACGtH) adopted a
Threshold Limit Value (TLV)for TDt of 0 005
ppm as an 8-hour time-weighted average
(TWA) with 0 02 ppm as the Short-Term Ex-
posure Limit (STEL) The TWA is the con-
cenlration to which it is believed nearly all
workers may be repeatedty exposed for B

hours a day, 40 hours a week, wrlhout ad.
verse effect ACGIH defrnes a STEL as a
15-mrnule TWA exposure whrch should nol
be exceeded at any lime during a work
day even if the B-hour TWA is withrn the
TLV Olher restraints of a STEL are (a) the
STEL should not be longer than 15 minules,
(b) the STEL should not be repeated more
than four times per day and (c) there
should be at least 60 minules between suc-
cessive exposures at the STEL

Although the National lnstitute for Occupa-
tional Salety and Health (NtOSH) has pub-
lished two criteria documents applicable
to occupational exposures to TDl, OSHA
had taken no formalaction on NIOSH's rec-
ommendations. The first criteria document
(1973) recommended that exposure to TDI
be controlled to 0 005 ppm as an B-hour
TWA or to 0 02 ppm for any 20-minute
period. The second crrteria document
(1978) recommended that exposures to
certain diisocyanates (including TDI) be
controlled to a TWA limit of 0.005 ppm for
a l0-hour workshift, 4O-hour workweek,
and a ceiling limit of 0 02 ppm for a 10-
minule sampling period. Their rationale
was that this type of control woutd afford
employees protection from respiratory ef-
fects rncluding direct lrritatron, sensitr-
zation. and chronic decrease in pulmonary
f unction.

Goncentration

Less than orequal
to 1,000 ppb

Greaterthan 1,000
ppb

Firefighting and
Emergency

HespiratorType (Approved under Provision of B0 cFR Il,)

T.VRe C supplied-air respiratorwith fullfacepiece operated in pressure-
demand or other positive pressure mode oi with full facepiece, helmet,
or hood operated in continuous-flow mode.

(1) Self-contained breathing apparatus with fullfacepiece operated in
pressure-demand or other positive pressure mode.

{2) pombination respirator includingType C supplied-air respirator with
full facepiece operated in pressure--derirand orother positivi pressure
model with auxiliary self-contained breathing apparaius operated in
pressure-demand or other positive pressure mode.

Sell-contained breathing apparatus with fullfacepiece, operated in
pressure-demand or other positive pressure mode.

'Source: DHEW (NIOSH) Publication #TB-Z1S

"Use of supplied-air suits may be necessary to prevent skin contact during exposure at high concentrations of airborne diisocyanates.

Table 3 - Hespirator Selection Guide for Protection Against Diisocyanate Vapors,



Further rnlormalron Can bre oblarned by re"
quesling lhe NIOSH Crrterra Document lor
Diisocyanates (DEHW Prrblrcatron No 78-
215)from the Natronal lnstrtute for Occupa-
Ironal Salety and Health. 944 Chestnut
Rrdge Foad Morgantown, WV ZOS05

It is rmportant to remember thal while lhese
values represent current thinking and are
believed to be conservalrve. they ofler no
guaranlee of absolute safety. lt rs impera-
tive that personnel working with TDI under-
stand fully the hazards associated with its
use and are lamiliar with those procedures
which have been designed to minimize the
hazards involved Exposure guidelines are
reviewed regularly and changed when
new inlormation dictates a need Users of
these chemicals need to keep fully in-
{ormed on the most current guidelines and
regulations

Read and follow carefully each of the
safety recommendations and prccau-
tions listed below:

r All employees must be instructed and
periodically retrarned in the use of all
protective and emergency equipment
as well as rn preventive procedures. lm-
portant to any safety program is
thorough worker education ln short, the
best planned procedures do no good il
they are not understood and followed.
Similarly, the best safety equipment is
useless if it is not prcperly used and
maintained The use oi personal prolec-
tive equipment must comply with OSHA
regulatrons 29, Code of Federat Regula-
tions (CFR) 1910132 to 19'10140

r Proper respiratory protective equipment
should be readily available and in good
working order. For nonroutine opera-
tions, or where vapor levels cannot be
controlled by ventilatron alone all per-
sonnel should use appropriate respira-
tory protective devices. Also, only those
devices approved by the National lnsti-
tute for Occupational Safety and Health
(NIOSH) and the Mjne Safety and Heatth
Administration (MSHA) shoutd be used

r Hegularly rnspect and r€[]3rr exhausl
and olher venlilatrng eQuiprflBnl Also,
work area alrnospheres should be tesled
perrodrcally by lrarned rndustrrai hygien-
isls lo be sure that airborne TDI vapors
are being conlrolled to acceplable
levels TDI and other toxic vapor levels
in lhe work environmenl are best con-
lrolled by properly desrgned and main-
tained process and exhaust equrpment.
Combined with safe work procedures,
properly designed equipment in good
working order can matnlain vapor levels
within acceptable lrmits WAHHING:
Tests have shown that the least detect-
able odor level of TDI is approximately
0 2-0 4 ppm Because this odor thres-
hotd occurs at levets significantly higher
than allowable exposure concentrations,
vapor levels must be monitored using
equipmenl specificalty desrgned for that
purpose lnstruments desrgned for TDI
personai and area monitoring are avail-
able from GMD Systems lnc , MDA Sci-
entific, lnc , and National Draeger, tnc.
(see Appendix A for addresses) For ad-
ditional rnformation, contacl The Dow
Chemical Company, lndustrral Hygiene
Office (phone: 517-636-0860)

r Prevent contact wilh TDI and other
polyurethane chemicals Skrn and eye
contact with TDI and other potyurethane
chemicals may resuit in inlury and, in
some cases, rn sensitization lt rs essen-
tial, therefore, that operating and ventilat-
ing equipment be property designed
and maintarned, and that all procedures
for the safe handting, use. and storage
of polyurethane chemicals be fully un-
derstood and fotiowed. Aiso, protective
clothing, gloves, boots, and chemical
goggles or face shields must be worn
whenever rsocyanates are handled,
stored, or used or whenever there ts any
possibility of exposure

r Eyewash fountains and safety showers
should be instailed and kept in working
condition in areas where contact with
TDi can occur. lt is important that the
number and location of such units be
designed to serve both individual and
mu lti ple-employee exposures

. Employees should have medical surveil-
lance, designed to detect any evidence
of adverse effects due to exposure
to TDI

Health Hazards

lnhalation
Toluene dirsocyanale vapors are rrrrlalrng
to the mucous membranes of the upper
and lower respiratory tracts Even very
brief exposures to these vapors may cause
irrrtatron and difficult or labored breathrng.
including a "burning' throat, deep cough-
ing, and choking, as well as nausea, vom-
iting, and abdominal pain. Also, inhalatron
of isocyanate vapors may cause changes
in lung functron or chronic lung effects
Furthermore, exposure to isocyanate va-
pors may cause sensitizatron or hypersen-
sitivity which on subsequent exposure.
even to concentrations below 0 02 ppm,
may result in severe allergic respiratory
reactions

CAUTION: lnhalation of vapors of heated
isocyanales can be extremely hazardous.
not only because high vapor concentra^
tions are formed, but also because con-
densation may form arrborne droplets An
approved respiratory protective device
must be worn, therefore, whenever there
is any possibility of exposure to unknown
concentrations of vapors. See 'Appendix
B, ' page 39, for a list of manulacturers and
suppliers of approved respiratory protec-
tive equipment.

Skin Contact
Hepeated or prolonged contact with TDI
may cause redness, swelling blistering
and burns. Also, direct contact may pro-
duce sensitization (contact dermatitis as
well as respiratory sensitizalon) There-
fore, any cCIntact with the spray, vapor or
liquid must be prevented Protective cloth-
ing, including rubber or ptastrc aprons.
rubber gloves and footwear, chemicalgog-
gies or faceshrelds, etc., should be worn
whenever there is any possrbility of direct
contact with isocyanates Also, safety
showers should be installed. and kept in
working condition, in and near ali work
areas where TDI is used.
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Eye Contact
Whlle bnef eye contact wrth low concenlra_
tions ol TDI vapor may cause oniy mild
tearing or a slight burnrng sensatron con-
lacl wrth hrgh concentralrons of vapors or
mists may cause severe parn and irritalron
Fuflhermore, direct conlact wrlh TDi liqurd
may be exlremely parnful and may cause
bolh severe rrritalion and permanent injury,
Chemicat workers' goggtes should be
worn whenever TDI is handled, stored, or
used, or whenever there is any possibitity
of direct contact with TDt tiquid or mist. ln
the event of contact. immediate decon-
taminatron with water will assrst in pre_
venting injury Thus eye baths should be
inslalled, and kept in working condition, tn
a// work areas where TDI is used

lngestion
Although VORANATE T-90 Totuene
Dijsocyanates have a low levet of acute
oral toxicity (e g , LDuo rats >4gikg), they
can irritate or burn the mucous membranes
of the mouth, esophagus, and stomach.
While accidental ingestron in an industrial
environment is highty improbable, it is pos-
sible Therefore, foodstuffs should not be
prepared or consumed where TDI is used,
handled, or stored. Also. in the event
of accidental ingestion, workers should
be prepared to adminisler emergency
first aid

A current Material Safety Data Sheet
(MSDS) must be obtained and reviewed
before any TDI product is used Copres
are available to customers from ourtoll_free
number: 1-800-ZBB-CHEM. Copies are
also available from any Dow sales office
or The Dow Chemical Company, plastics
Group, 2040 Wiitard H Dow Center,
Midland, Ml 48674 Current MSDSs must
also be obtained from suppliers of other
products prior to handilng or formulating

Ghronic Toxicity
Hecently, both lhe NatronalToxicology pro_
gram (NTP) and the lnternatronat Agency
lor Fesearch on Cancer (IARC) desrg-
nated TDI as a potenlial carcinogen Both
agencies based therr conclusions pnmar,
ily on the results of a recenl NTp study
which reports rncreased numbers of
tumors in rats and mice dosed orally with
TDI The agencies accepl this as a valrd
animal study; however, a number of de_
ficiencies have been cited which may com-
promise its validity ln addrtion. results ol
a chronic inhalation study contradict the
findings of the NTp study, and are deemed
more relevant to the exposures experi_
enced in occupational settings This inha_
lation study contracted by the lnternational
lsocyanate lnstitute, reports no increase in
tumors in rats and mrce exposed to TDI
for their lifetime

At this time it is not believed that TDI rep_
resents a significanl cancer hazard when
atmospheric levels are maintained below
the recommended expCIsure guidelines.
Based on currenily available data from
lifetime inhalation studies in rats and mice
Dow recommends the OSHA standard of
0 02 pprn as a ceiljng limit for TDI

First Aid
Allemployees workrng in areas where con_
tact with isocyanate is possible should be
thoroughly trained ln the adminrstration
of approprjate emergency first aid Ex_
perience has demonstrated that prompl
administration of such aid can be impor_
tant in minrmizing the possible adverse ef_
fects of accidental exposure CAUTION:
First aid is "emergency treatment', only,
and medical attention from a qualified
physician should be provided as soon as
possible

lnhalation
Promptly move the affected person away
from lhe contaminated area and lo fresh
air Quickly remove all contaminated cloth_
ing. Keep the affected person calm and

warm, but not hot ll brealhing slops ad-
mtnlsler mouth-lo-moulh resuscrlatron lm-
medrately lransport lo a medrcal faciilly
and inform medical personnel about the
nalure and extenl of the exposure Never
attempl to give anything by mouth to an
unconscious person.

Skin Contact
ln the event of direct contact with the skin,
immediately get under a safety shower. lm,
mediately remove all clothing and shoes
while under the shower Thoroughly wash
the affected skin, using copioujamounts
of water lf necessary (i.e , in the event of
burned or damaged skin, or if redness or
irritation persists), seek medical ailention
Contaminated clothing should not be worn
again until laundered Shoes, betts. watch_
bands, and other leather items shoutd be
destroyed

Eye Contact
lf VOHANAIE T-80 Toluene Dirsocyanates
contact the eyes, decontaminite im_
mediately lrrigate the eyes immediately
and continuously with water for at least li
minutes Seek medicat attention at once!
For more effective fiushing of the eyes, use
the fingers lo spread apart and hold open
the eyelids The eyes should then be fre_
quently' rolled" or moved in alldirections.

Ingestion
ln the event VOHANATE T_g0 Totuene
Diisocyanates are ingested. have the af-
fected person drink large amounts of water
or milk, if available Do nof, however, en_
courage or induce vomiting! lmmediately
transport to a medical facility and inform
medical personnel about the nature and
extenl of the exposure.

VORANATE FSO
Safe Handling and Storage
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Note to Physician
Toluene diisocyanate (TDl), the prrnctpai
active ingredient in VORANATE T-80
Toluene Drisocyanates, is a highly reactive
and potentially hazardous material which
can adversely atlect or rnjure the eyes, the
skin, and both the respiratory and drgestive
tracts, depending upon the avenue and
exlent of exposure. For additional medical
informalion, contact The Dow Chemical
Company emergency phone number: 517-
636-4400, anytime

lnhalation
lnhalation o{ vapors or mists of TDI can
severely irritate the mucous membranes of
the nose, throat, bronchi, and iungs and
may cause respiratory sensitization. Over-
exposure may produce a variety of symp-
toms, a number of which may not manifest
themselves for several hours. These in-
clude headaches, irritation of the upper
and lower respiratory tract, tightness of the
chest (including difficulty in breathing),
deep coughing, and choking Some indi-
viduals may also experience attacks of
sinusitis, bronchitis, bronchial asthma, or
other severe respiratory distress.

Treatment:

Patients should be kept calm and warm,
bul not hot. The severity of respira-
tory distress will determine the need for
oxygen.

Skin
Although il rs nol likely to be absorbed rn

acutely toxic amounts, repeated or pro-
longed contacl with TDI may cause irrita-
tion, redness, swelling, blrstering. or burns
Also, direclcontact may produce skrn sen-
sitization (e g , contacl dermatitrs) and al-
lergenic response

Tleatment:

ln case of skin contact, immediately irri-
gate skin with running water for at least
15 minutes Remove all contaminated
clothing Treat blisters and/or burns
as you would thermal burns. Also, if skin
sensitization or dermatitis develops,
treat as you would any contact
dermatitis

Eyes
The effects of exposure to liquid TDI may
vary f rom slight irritation (with possible tear-
ing and a burning sensation)to impairment
of vision.

TFeatment:

While prompt and thorough washing
may mitigate the effects of the initial ex-
posure, provide further medical treat-
menl as appropriate

lngestion
Although TDI has a low level of acule oral
toxicity, undiluted TDI is corrosive and can
severely irritate or burn the mucous mem-
branes of the mouth, esophagus, and
stomach. Such injury may result in stricture
or stenosis.

Treatment:

An initial or "frrst aid" response calls for
the administration of large amounts of
water or milk Do nof, however, encour-
age or induce vomiting lf gastric lavage
is performed, suggest endotracheal
and/or esophagoscopic control No spe-
cific antidote is known Treatment should
be based on the judgment of the physi-
cian and individual patient response.
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General Specifications Unloading Procedures
for Tank Trueks and

Shipment and Handling

Tank Cars
VOHANATE T-80 Toluene Diisocyanates
are classifred by the Departmenl o{ Trans-
porlation as Class B poisons, and are,
therefore, shipped in speciaily designed
tank trucks and tank cars. Table 4 and Fi,
gures 4 and 5 contain general specifica_
tions for vehicles used by The Dow
Chemicai Company 1or the bulk shipment
of VORANATE T-80 Totuene Di isocyanales

Tabte 4 - General

Details

Capacity, Gallons

Capacity, Approximate Weight, lbs

Construction Material

Temperature Gauge . .

Pressure Gauge

Nitrogen Pad during Shipping
Nitrogen Pad Connection Size, Type

Top Unloading

Top Unloading Connection Size, TVpe

Bottom Unloading

Bottom Unloading Connection Size, Type

Unloading Pressure, psig

Steam Plates

Steam Plate Connection Size, Type
Steam Pressure, pslg

VORANATE T-80 Totuene Dirsocyanates
are classrf red as hazardous materials
under lhe Deparlment of Transp0rtatron,s
"Hazardous Malerials Regulations.', Thus
the unloading ol tank trucks and tank cars
must be done rn strict accordance with
those reguiations Some, bul not all, of
those regulalrons are given below.

specifications (Tank rrucks and rank cars)

Tank Trucks
VORANATE T-80 Totuene Dirsocyanates
are shipped rn pressunzed and insulaled
starnless steel tank lrucks, equrpped for
bottom unloading only Dow recommends
that oniy DOT specrfrcation MC S04 or 307
tank trucks be used. Only properly trained
and equipped personnelshould be permil_
ted to unload tank trucks Operalors
should wear an appropriate respiratory
protective device and impervious clothtng.
footwear, and gloves

TankTrucks

6,(X)0

42,000

Stainless
Steel
Yes

Yes

Yes

Yr', QCt

No

None
tles

3", illPT?

25 max
Yes

7c", [ttPT

15

Tank Cars

10,900
17,300

104,000
172,fi10

Baked
Phenolic Lined
Thermowell

No

Yes

?, Flange

Yes

f, Flange

i,lo

None

25 max
Yes

?', Screw
25

22

'iMale pipe thread, Can be reduced to 2,'with adapters.



{ Fead and lollow carefully each ol thesafety necommendations and precau_
tlons lisled below:

1 Belore ailemptrng lo use the followrng
procedure, operators should be
thoroughly familiar with the potentral
hazards associaled with the hindting
and storage of TDI

2 Posrtion the trarier as ievel as possr_
ble and block the wheels. 

- 
'

3 CarefuJiy check the storage tank rnlo
whrch the contenls of lhe lrrrck arelo be unloaded lo be certarn lhat rt
contarns the rntended VORANATE
T-80 Toiuene Drrsocyanate producl
and nolsome other chemicator com-
pound. Also, check the gauge on the
storage tank to be sure that thrre ,,
suffioent room to recerve the entire
contents of the tank truck

Check all 'product identrfrcation,. or"bulk" tags (usually attached to prod.
uct out/els, valves or seals) to be cer_
tain that the product berng unloaded
1s in facl, the rntended VORnfVnff
T-80 Toluene Diisocyanate

Check the temperature of the con-
tents. The temperature must be
above 60"F (16"C) when the traiter is
unroaded.

F
G
H
I

J

A
B
C
D
E

TOP VIEW

- Y+"Steam lnlet

- 35# SafetyValve and pressure Gauge

- [danhole

- 7a" DFIYAIR/NITHOG EN CONN ECTION
- Y Unloading Connection

* Yzr SampleValve

- Steam Ouflet

- Air Dryer

- T Loading Line

- 2"Vent Line

Figure4-TankTrucks

SIDE VIEW



6 l{ heatrng is requrred. attach a 25 psr

steam supply to the heatrng cotl inlel
conneclron For better control of the
heatrng process, use a steam pres-

sure ol 15 psi. Attach a steam trap,
designed for the sleam pressure
available, to the heating coil outlet
connection lnternal coils are not ad-
vised because of severe effects due
to possible water contamination of
the product Allow the contents to
warm until the temperalure is at least
68'F (20'Ci When the temperature
reaches 68"F (20"C), turn off the
steam and disconnect the lines. To

prevent the heating coils from freez-
ing during cold weather, be sure to
drain them or "blow them out."
CAUTION: Carefuily watch the ther-
mometer during heating. Do not
allow the temperature to rise above
104"F (40'C) See "Temperalure Con-
trol," page I

7. Attach the unloading line. The line
should be clean, dry, and preferably
made of flexible metal or either
Teflon' fluorocarbon or Viton' fluoro-
elastomer hose which can safely with-
stand unloading pressures.

I Connect the dry purge gas (prefer-
ably nitrogen) line to the tank truck
This line should have a pressure
gauge, a safety valve sel at 30 psig,
and a pressure regulator set at
25 psig

g Draw off a sampte of the contents for
analysis. A sample of the contents
may be obtained by connecting
stainless steel tubing to the sample
connection. Flush the sample con-
nection by drawing ofl at least one
gallon of product into a clean, dry
container The sample to be analyzed
may now be drawn off into another
clean. dry contarner of whatever size
is necessary for testing WARNING:
Do not breathe vapors. Wear proper
protective equrpmenl, including an
approved respiratory protective
device.

'Trademarks and products of E I du Pont de
Nemours Co.. lnc

10a lf the contents are to be unloaded by
purge gas pressure alone, the stor-
age tank should be frtted wrlh a vent
scrubber. This will prevenl vapors
lrom being vented rnto the atmos-
phere during unloadrng (CAUTION:
Do nol exceed 25 psrg purge gas
pressure to unload the tank truck.)
When lhe tank truck is empty, the
pressure gauge will show a drop in
pressure Close the valve at the stor-
age tank connection firsl Then close
the truck unloading valve.

10b. If the cantents are to be unloaded by
pump, either a vapor line connecting
the storage tank vent to the tank truck
should be installed (closed loop) or
a low-pressure, replenishable gas
pad must be placed on the tank
truck lf a gas pad is used, install a
vent scrubber on the storage tank
vent. These precautions will nol only
prevent isocyanate vapors from
being vented to the atmosphere, but
will prevent a vacuum from being
pulled on the tank truck during un-
loading (CAUTION: Do not use a
closed loop system unless the dead
air space in the storage tank is free
of moisture; ie, -40"F(-40'C)dew
point. Also. connection hoses should
be purged with dry air or nitrogen
before hookup ) When the trailer is
empty, allow the unloading hose to
vent down to the storage lank Be
sure to close the valve at the storage
tank connection frrsl Then close the
tank truck unloading valve.

11 Shut off the purge gas to the tank
truck. Close the tank truck purge gas
valve and disconnect the purge gas
line. lf a closed loop syslem was
used in conlunction with pump un^
loading, close the tank truck connec-
tion vaive and the tank vent valve.
Then disconnect the hose connect-
ing the two. All connection hoses
should now be cieaned, dried, and
capped lor storage.

CAUTION: Unloading must be closely
monitored, particularly if there is no au-
tomatic "cut of{" in the unloading line For
example, if gas f low is allowed to continue
after unloading, the gas flowing into the
storage tank could rapidly increase inter-
nal pressure. This could cause serious
structural damage to the storage vessel.

The tank lruck should no/ be cleaned by
the customer, nor should the manway be
opened Ior inspectron The cleanrng and
rnspectron of the tank truck should be
handled by the shipper under carefully
controlled condrtions, designed to safe-
guard personnel and equipment. WARi{-
ING: Under no circumstances should per-

sonnei enter any "empty' tank truck

Tank Cars
VORANATE T-80 Toluene Diisocyanates
are shipped in insulated, baked-phenolic-
lined tank cars, equipped with external
heating coils and a safety reliel valve set
lor 75 psi Tank cars from The Dow
Chemical Company can be unloaded only
from the top. Also, only properly trained
and equipped personnel are permitted to
unload tank cars. Operators shouid wear
an approved respiralory prolective devrce,
eye protection, and protective clothing,
footwear, and gloves.

Read and follow carefully each of the
safety rccommendations and precau-
tions listed below:

1 Before atlempting to use the following
procedure, operators should be thor-
oughly familiar with the hazards as-
sociated with the handting and storage
of VORANATE T-80 Toluene Drisocya-
nates Also, see page 25 for a diagram-
matic drawing of a typical tank car
(Note: All letter references refer to this
drawing.)

2. Verify that the proper car is being un-
loaded Carefully check the car
number product identification, and
commodity stenciling against the bill
of lading or other appropriate docu-
ment. Also sample the contents to be
sure that the material is indeed a
VORANATE T-80 Toluene Dirsocya-
nate. Product identification and in-

{ormation tags are attached to the
metal seal.

3 Position the car on the selected siding:
then set the brakes and block the
wheeis.



(
4 Posillon caulron srgns on the lrack or

car tn such a way as lo grve adequate
warning to persons approachrng the
car from the open end(s)of the srding
CAUTION: The srgns should not be re-
moved untilthe car has been unioaded
and drsconnected from the discharge
conneclron Code of Federal Regula_
tions, Tiile 49, 'Hazardous Materials
Flegulations of the Department of
Transportation," Section 114 67,,,Tank
Car Unloading," states, in part, that:

Ihe srglns musl be of metat or other
comparable maternt, at leasl lZ in-
ches high by lS inches wrde in size.
and bear the words, ,,SfOp _ Tank
Car Connected,' or ,,STOp _ Men at
Work," the word'SIOP" being in tet-
ters at least 4 inches high ind the
other words tn letters at teast Z inches
high. The letters must be white on a
blue background.

ln additron to these mandatory regula-
lions, The Dow Chemical Comf,any
recommends that the switch(es)on the
open end(s) ol the srding be provided
with locks, or lhat derails be piaced
on the track at least S0 feet from the
end(s) of the car This should etfec_
tively prevent the entry of other cars
inlo the siding where the isocyanate is
being untoaded CAUTTON: tn in*
event derails are used, be sure to at_
tach a signal flag to the track to indi_
cate that the derait is in position. Atso,
attach a signal tight totheflag at night

ltotic: &r some 17'OoGgallon DfrffX series cars there is a variation in the dorne valving confrgura-X.ery*ffiffgfl:t*tUyrlfgmtll'*i'll #Hfrl'il *," cars the iositiois or

A
B
c
D
E

- Gauging Device

- Tr"Thermowell

- 75# SafetyVatve

- 2ITop UnloadingVatve

- 3 Pressure0onnection

TOP VIEW

- 
1/4n SampleValye

- ?TopUntoadingVatve

- 2"Steam CoilOuilet

- ! Steam CoiHnlet

- Safety Platform

F
G
H
I

J

FigureS-TankCar

SIDE VIEWil



5 Clrmb the ladder to lhe platlorm area
on top of the car Alt untoadrng ap-
paralus on Dow tank cars rs localed
in the manway bonnet rn the cenler ol
the platlorm. Remove the seal from the
latch pin and open the bonnet dome
When the cover is open, check lo see
thal all valves are in the closed
posilion.

6 Check the temperature of the tank car
by removing the 3/a-inch cap from the
thermoweil (B) and inserting a ther_
mometer approximately 24 inches for
15-20 minutes The temperature of the
contents must be above 60"F (16"C)
when the car is unloaded.

7 Shouid heating be necessary, remove
the cover from the magnetic gauge (A)
and raise the gauge rod to where the
magnet in the end of the rod engages
the magnet on the ftoat. The rod is cali_
brated in %-inch increments and
should read between 4 and 7 inches.
Next, attach a steam hose to the steam
inlet connection located on the bottom
of the car. Attach a sleam Irap,
designed for the steam pressure avail-
able to the heating coil ouflet connec_
tion. For greater conlrol of the heating
process - thal is, to avoid hot spots
and product deteloration _ use a
steam pressure of 25 Ibs or less. Also
carefully monitor the outage lo be sure
that expansion does not fill the car
'liquid fult" and cause it to ,,pressure

relieve" through the safety valve
Finally, be sure to monitor the pressure
on the tank car during heating. Do nol
a[]ow pressure to go beyond 30 psig.
Also, dry nitrogen is recommended for
padding

I Allow the contents to warm until the
temperature is at 6g.F (20.C). When
the temperature reaches 6g"F (20"C),
turn off the sleam, disconnect the lines,
and allow the heater coils to drain.
CAUTION: Carefu|y watch the ther-
mometer during heating Do nol allow
the temperature to rise above 104"F
(40'c)

g Connect f tanges holding venls or
vapor lrnes (E) as foilows

a Use the Froper wrenches tO re-
move the bolls Both lhe venl and
loadrunload vaives are equrpped
with 2-inch ASA Series 15 ftanges
wrlh four bolls rn a 43l.r_inch bolt
circle Although these are combi-
nation flanges to which a screw_
type hookup may be made (e g ,

by removing the 2-inch solid plug
instead of the flange) it is strongly
recommended that a flanged con_
nectron be used. Use an open-end
wrench of proper srze to hold the
nut on the bofiom of the flange and
a box-end or socket wrench to turn
the bolt on the top side of the
flange. pipe or other adjustable
wrenches are not recommended
The bolts away from the operator
shoutd be removed Iirsf.

b Carefully connect the purge line
to the vatve by reinstailing the gas_
ket and bolts

c Tighten opposite botts with equat
pressure until all bolts are un_
iformly tight

d Equrp the purge line connectjon
with a pressure gauge regulated
to a maximum pressure of 40 psig.

10. lf desired, a sample of the contents
may be drawn off through the sample
valve (F) which is a %-inch needle
valve equipped with standard pipe
threads (Note. lf a sample is desrred
from an unpressured car. use 3 to 4
lbs of purge gas pressure.) The sam_
ple valve rs attached to a sample line.
which is equrpped with an excess flow
valve. Should the excess flow valve
close turn off the sample valve Wait
approximalely one minute, then
reopen the sample valve lf the excess
flow valve does not reopen, it may be
necessary to rap with a ball_peen ham-
mer against the manway cover plate
near the sample valve to cause the
ball in the excess flow valve to drop
rnto the open posrtion. A good preven_
trve practice agalnst excess f low valve

closure rs to draw lhe sample very
slowly WAFNING: Do not brearhe
vapors Wear proper prolectrve €Quip-
menl includrng an approved resprra_
tory prolecttve device

11 Atlach the unloadrng line(si (which
should be clean, dry, and preferabty
made of flexible metal or either Tefton
fluorocarbon or Vrton fluoroelastomer
hose which can safely withstand un-
loading pressures) to the unloadrng
valve(s) (D and G) Follow the proce-
dure outlined under Step g. After
proper attachment of the unloadrng
iine(s), siowly open the unioadrn[
valve(s) until discharge line(s) rs
liquid full

12. Pressure on the car may now be rn-
creased to discharge the product Be
sure, however, that the amount of pres-
sure is appropnate to the unloading
method used (i.e , by purge gas pres-
sure or pump) lf the contents are tc
be unloaded by purge gas pressure
alone, the storage lank should be f itted
with a vent scrubber. Also, storage
tank pressure shouid be carefulty con_
trolled and monitored during the un_
loading operation.

13. When the tank car is empty, the unloaci_
ing lines should be blown clear of
Irquid and blocked in belore being dis_
connected See Step '14d There are a
number of ways to delermine when the
tank car is empty For example. a rapio
drop in pressure on the car would indr_
cate that the liquid is gone and thar
the gas is blowing out through the un_
loading line The amount of product
received into the storage tank shoulo
also indicate whether or not the tank
car is empty CAUTION, Do not use
the Magnetrc Gaugrng Device to deter_
mine if the car is empty. This device
only extends 60 inches into the car
the car itself is 102 inches in drameter
Also, do nol breathe vapors Wear
proper protective equipment, rnclud^
ing an approved resprratory protective
device, when drsconnectrng the lines

26
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16 Flemove warning ofien derarls unlock
swrlches, elc Release hand brakes
and remove chocks lrom wheels ll an
unloadrng rack was used for enlrance
to the dome plattorm. be sure that alt
parts of the rack are removed and re-
located lar enough away from the car
to conlorm to AAR specif red clearance
for entry ol the rarl crew lor switching
operattons

17 Complete all final paperwork (e g ,

"Empty Return lnstructrons") After all
forms have been completed and the
proper carrier endorsements obtained,
send the varrous copies to the loca-
tions designated in the inslructions.

Unloading must be closely monitored,
particularly if there is no automatic "cut

off in the unloading line For example,
if gas flow is allowed to continue after
unloading, the gas f lowing jnto the stor-
age tank could rapidly rncrease rnter-
nal pressure. This could cause serious
structural damage to the storage
vessel

Drums'
VORANATE T-80 Toluene Diisocyanates
are shipped in DOT specif ication phenolic-
lined steel drums or high-density polyethyl-
ene drums that are authorized for TDl.
Drums are equipped with two bungs on
the top

'Currently, in the U S.A VORANATE T-80
Tolilene Dirsocyanates are available only in
bulk quantities (r e in tank truck or tank car
shipments)

Head and lollow carefully each of the
safety recommendations and precau-
tions llsted below:

1. Closely examrne each shrpment lor
damaged drums Drums should be
handled and unloaded carelully to pre-
venl damage lf damaged drums are
{ound, they should be closely in-

spected for leaks Leaking drums
should be removed to a welt-ventilated
area and the contents transferred to
other suitable containers The empty
drums should be decontaminated (see
page 13) and then holed or crushed
so they cannot be reused.

2. Drums may be unfoaded with conven-
tional starnless steel drum pumps. To
prevent coilapse of the drum during
unloading, equip the drum vent with a
dry air or dry nitrogen breather This
attachment will also prevent molsture
contamination of the contents. When
nol in use, pump lines should be pro-
tected from moisture by fitting a ptug
or cap into the open end Portabte
pumps, Irnes, and fittings, should be
carelully rinsed, dried, and stored in a
dry location. See "Moisture Control."
page 7 CAUTION: Operators en-
gaged in handling, opening, unload-
ing, and closing drums should be
completely familiar with the hazards
associated with isocyanates and
should be properly equipped with pro-
tective clothing and an approved res-
piratory protective device



'Storage

Drum Storage
.YI:l:rli possrbte, drums conrarning
VORANATE T-80 Totuene Oiiroiyrnrr*,
should be slored rndoors. Durrng cold
weather the temperature in storage areas
shoutd be kept above 6B.F (20rcj=lf dr.rr=
are received frozen, be sure the contents
are completely thawed and mixed before
using Thawing may be ,..orpli=hed by
allowing the drums to sit in a warm storage
area or by using a drum heater. CAUTION:
Do not heat the contents above 104"F(40'C) or the drum wall afiore 17S,F
(79.5"C) Overheating may causs expan-
sron of the contents, homopolymerization,
and the subsequent formatlon oi carOon
dioxide, which can seriously weaken or
completely rupture a drum. See,,Tempera-
ture Control," page g During warm
weather, drums may be stored o-rtdoorr,
However, drums should be stored in such
a manner as to prevenl water from collect_
ing on the tops This may be accompiished
by storing the drums under a cover or by
stacking them on their srdes.

Bulk Storage
A property desigrred bulk storage sys-tem for VORANAfE T g0 Totuene nlsocya-
nates must:

r Permit safe handling of the material,

r Provide both moisture and tempera_
ture control,

r Prevent contamination of the prod_
uct, and

r Minimize the hazards of combustibility

Before attempting to construct such a sys_
tem, therefore, it is essential thatdesigners
familiarize themselves with the hazards,
safety recommendations, anO piecautions
associated with the handling and storage
of VORANATE T-90 Totuene diisocyanates
A genuinely practicaldesign n.rr=t'not onfy
include a physical tayout of the facilities
and equipment. but must also include aplan for personnel safety in atiareas of the
operation ln short, the establishmenl of
safe work procedures must be an integral
gart oI any bulk storage system ln addi_
tion, designers must consiOe.itt apptica_
ble insurance requirements, ,. **tlus gou-
ernmental codes and regulations, and

Both vertical and horizontat tanks should
be equipped with the following openings,

1 -- 20_inch of manway

1 -- 2O-inch shell manway 12 jnches
off ftoor

1 -- S- or 4_inch roof nozzle for vent,

3 - lya-inch roof nozzles for gauge

1 - 2-inch shellnozzle near floor lead_
ing to a dished sump for drain,

2 - 2- to S_inch shell nozzle 12 inches
above floor for inlet and ouilet
lnlet and ouilet are to be g0.
apart, and

1 - 1-inch S.000_tb coupting in sheil
36 inches above fioor for ther_
mometer wel/.

Tank vents should be passed through an
activated carbon bed prior to drschargrng
to the atmosphere

ln the design of tanks to be lined. mrnimal
radii recommended by the iining manufac-
turer must be observed Full fiitet inrerior
welds should be utilized, and all sptatter
must be ground smooth. Welds must becontinuous and smooth and should have
no undercuts or porosity. The tank man_
uiacturer should be responsible for provid-
ing the proper radii and *efOs unO tor

rTrademark of Heresite_saekaphen, lnc.rTrademark of Bisonite Companv. lnc 
-

'Trademark of Wrsconii, pr&*ci,".'C"or,,ng
LOrp

'Trademark of Sigma Coatings, lnc

should consult with all apFroprrale state
and local agencies durrng each stage ol
planning and construction

The equipmenl described below rs surl-
able lor use in bulk slorage syslems for
VORANATE T-90 Totuen* bti=o.yanates
Such items, however, are merely compo_
nents ol typical systems and must nol be
considered a tinished design Atso, other
equipment similar to the itjms tiiteo can
be tested for performance and may give
equally good results See the iists of"Equipment Manufacturers and Sufptiers,,
on pages SS-BB.

Tanks
Tanks should be sized to meet plant andcusiomer needs. Mrnimal capaciiy equrva_
Ient to tSO% of normat monthty nutl< ieceipt
is suggested. Each storage vesset should
be a welded, verticalor ho"rizoniaf , cyf inOri_
cal, carbon steet tank (A2B3C steei; buitt
to API 650 Code and designed to hotd thespecified product safely when filted to
capacity.

removing all splatter The lining contractor
should be responsible for otiu, surfacepreparation

Tanks should be water_tested to design
pressure, and then dried, brush sand-
blasted inside, and cieaned A sitrca gef
charge should be placed inside the tank
prior to sealing ll for shipment. Also, mors_
ture content shoutd be 12S pp* *u*,*r,
prior to putting the tank into service. Ex_
terior scale should be removed and the
exterior primed with one coat of red inor-
ganic zinc primer. Silica gel charges in
tanks must be removed and the system
must be thoroughly cleaned drred, and
purged with a dry pad gas prior to use

Linings
Linings are desirable to prevent the pickup
of rust or iron which can cause product
discoloration lf a lining is to be used, sur-
face preparation and lining application areof prime importance and should be con_
ducted in strict accordance with the linJng
manufacturer's recommendations. Also,
oniy experienced lining applicators who
are licensed or approved by the lining man,
ufacturer, should be considered for applr-
cation work

Surfaces should be prepared and coated
within I hours, during which proper tem-perature and humidity controi shou/d be
maintained. ln no case, however should a
Jining apptication be attempted on a sur_face once evidence of rust has been de_tected Also, if tinings are appiied in the
shop, extra care must be exercised to pre_
vent lining damage during transportation
and erection of the tank lf any damage
does occur, it shoutd be thorlughly re-paired prior to ptacing the tank in Ierrice
High-temperature baked_phenolic tinrng is
satisfactory for storage of VORANATE T_g0
Tgiuene Diisocyanate, provideO propel' ap-plication and curing methods are em-ployed Other satisfactory lining materiats
inciude the foltowing: Heiesiteip+OS_l_OO
Bisonite2 g57: plasite.3055, 3066 or TIZZ;
Colturiet Phenguard{ 7436 and equivatent
materials.



lnsulation
Slorage lanks located out-oi-doors and
which may be exposed 1o exlremes of tem-
perature should be rnsulated with either a
1- or 1%-inch thrck potyurethane foam or
STYHOFOAM* Brand plastic Foam, or a
Z-inch thrck fibrous glass. insulatron must
be sealed to prevent the collection of mois_
ture whrch could corrode the externaltank
wall ln addition, an eflectrve weather cover
should be used to protect the tank from
rain, snow, ice, etc.

lf tanks are located indoors, where normai
room temperatures are maintained, insuia_
tion may not be necessary lnterior storage
tanks insulated with plastic foam shouid
be covered with an effective flame barrier
to minimize the hazard of combusilbility
To prevent lining damage, insulation and
any necessary welding should be com,
pleted before the lining is installed.

Pumps
Steel or stainless steelstandard centrif ugal
or positive displacement pumps equipped
with mechanical seals are preferred Seal_
Iess pumps (such as Crane Chempump')
and magnetic drive pumps (such as
Kontroz and Magnatex3) are also satisfac-
tory Do nol use silicone greases. Also,
mechanical seats shouid be purged with
dry gas to prevent moisture from contacl-
ing the seal face and causing urea forma_
tion and seal failure.

Depending upon preferred flow rates, two
pumps for each system may be desirable.
Iruck unloading pumps should have a
capacity of 100-T50 gpm Lower rates, how_
ever, may be preferred for process pumps
lf so, two suitably sized pumps should
be used

Helief Valves
Three types of valves are required:

r Pressure,vacuum (p-V) vents for tanks,

r Relief valves for positive displacement
pumps, and

r Line relief valves.

+Trademark of The Dow Chemical Company

'Trademark of Crane Company
'Trademark ol The Kontro Company
rTrademark of Butlen Pump and Equipmenl
Company

Each slorage lank musl be provrded wlth
a pressure-vacuum (p-V) vent valve whrch,
lo prevent accumuiation of vapors, should
relieve or termrnate out-of_doors.

Also provided that allparts and equipmenl
are rated for a working pressure ol lS0
psig, each positive disptacement pump
should be equipped with a relref system
set at a maximum ol 1ZS psig lf parts and
equipment are not rated at 1S0 psig, the
relief should be set at 75olo to g5o/o of the
system's lowest working pressure.

Finally, each line section which can be
closed off by valves whjle fult of liquid
should have a relief valve which reheves
back toward the tank, with the final section
relieving into the tank itself Settings for
these reliefs should be the same as those
for pumps

Pressure Gauges
Gauges shouid be provided at the pump,
before and after filters, and near the proc_
ess. They should be protected by a sealed
diaphragm filted with nonhydrocarbon
fluid Gauges are also advisabie on steam
and air lines and on equipmenl where
gases or liquids are handted, such as chill-
ers and heat exchangers

Sample Valves
To facilitate product sampling , 1/z- lo 3/a-

rnch sample valves. which terminate in a
stainless steel nrpple, should be provided
in each.system.

Piping
Both schedule 40 seamless carbon steel
pipe (A53) and welded pipe joints wirh
flanges and flanged valves work weil
Threaded couplings and valves may aiso
be used, provided that tape made of Tefion
brand fluorocarbon fiber is used on ail
threaded fittings Tape must be appiied
carefully Also, no pipe dopes may be
used.

Selection of line sizes will be determrned
by product flow rate, system design, and
pump specifications Normally a iine 3 in-
ches in diameter is satisfactory; however,
for shofi, simple systems, 2 jnches may be
more suitable. while for longer and more
complex systems, 4 inches may be re_
quired. ln any event sjzes should be estab_
lished rn conjunction with the pump
supplier, keeping the diameter to the prac_
tical and economical minimum

Prpeline insulation and heating or cooling
may be required if lines are either outdoors
or in an area where normal room tempera_
tures are not maintained.

Heating 
l

I

VOHANATE T-80 Toluene Diisocyanates 
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should be maintained at slighily above
room temperature (i,e., 70"-90.F [A1"_ j

32"C1) Care shoutd be taken to prevent 
1the product from overheating to above

104"F (40'C). For heating uninsulated in-
door storage tanks, an industrial heater
may prove adequate. However, for outdoor
insulated tanks, external plate coils using
steam to 25 psig are recommended. To
maintain suitable product temperatures,
pipelines may also require insulation, trac-
ing, or both.

Heat Exchangers
Heat exchangers should have an area of
2 to 3 square feet per gallon/minute

Pad Gas
Dry nitrogen is preferred; however, dry, oil_
free air supplied by an air compressor and
dryer may also be used. Either gas should
have a maximum dew point of _ 40"F
(- 40'C) lt is very jmportant that TDI tank
atmospheres be kept dry. lf wet arr rs al_
lowed to enler the tank, solid ureas will be
formed. Over a period of time. a substantial
amount of solids can accumulate.

Pressure Control
Valves (PCV)
Use a low-pressure regulator to controlthe
pressure in the isocyanate storage tank.

Temperature
lndicators (Tt)
The temperature of the product may be
accurately monitored with a dral_type ther_
mometer inserted in a suitabie thermowell.
To achieve greater heat transfer for a more
accurate reflection of the temperature of
the contents, be sure the thermometer is
in direct contact with the thermowell

Level lndicators (Ll)
A level indicator should be used to meas_
ure product level in the tank and to deter_
mine inventory,



Strainers
Sleel-cased dual-lrne strainers havrng
100-mesh stainless steel reinforced wr16
screen baskets are recommended Units
should also be equipped with block valves
whrch permit one side to continue in oper_
ation while the other is being serviced lt
is slrongly recommended that all unload_
ing and process lines be equipped with
erther strainers or filter; e.g., use strainers
on the unloading lines close to the tank
and filters on the process lines close to the

. process

Filters
Filters should be equipped with elements
which are suitable to the product and the

desired flow rate Twenty-mtcron, cotton,
wound elements with voile_covered steel
mesh cores are recommended

Meters
Use suitably sjzed meters. Melers should
contain no aluminum or aluminum alioys
nor any synthelics other than Teflon fluoro-
carbon and Viton fluoroelastomer. Turbine
meters equipped with totalizers have
proved satisfactory.

Valves
Cast steel, malleable iron, or 316 stainless
steel 150 psig valves are suitable for tank
nozzles Steel, malieable iron, or iron 125
psig vatves may be used on ilnes Also,

gate ball, or plug valves may be used,
provrded no inlernallubncatron rs required
Valve packrng, if requrred should be non_
graphited asbestos, asbestos impreg-
nated with Teflon fluorocarbon {iber, or
braided Teflon fluorocarbon f iber Also, ball
valves should have seats of Teflon.

Gaskets
Gaskets of nongraphited asbestos asbes-
tos impregnated with Teflon fluorocarbon,
or braided Teflon fluorocarbon fiber may
be used. Spiral-wound Teflon filled gaskets
and Garlock Gylon' BIue have also proved
satisfactory

'Trademark of Garlock lnc

Figure 6 - lsocyanate component storage system
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Hoses
Hoses should be made of eilher Tefton
f luorocarbon or Viton f luoroelastomer
Hoses for permanenl and continuous serv_
ice should be made of flexibte seamless
metal, steel, or stainless steel.

Electrical
Explosion-proof wiring and equipment
should be used in all areas where flam_
mable vapors or dusts are likly to be pres_
ent Also, all electrical equipment should
be grounded

Electrical work must conform to all appli_
cable codes and ordinances. When order-
ing electrically operated equipment, be
sure to specify the type of electrical service
available.

Foundations
Depending upon load and soil conditions,
reinforced concrete pads, concrete rings.
rernforced concrete piers, or crushed
stone rrngs may be used Vertical tank
bottoms should be coated and, if out-of_
doors, sealed to the foundation with as-
phalt Also, if ring foundations are used,
the centers should be filled with com-
pacted oiled sand

Paint
All steel equipment used out-of-doors
shouid be carelully cteaned and coated
with a suitable primer.

Dual-Service Equipment
Equipment to be used for two or more prod-
ucts must be so designed that it can
be drained and blown dry between prod-
ucts Manifolds should not be used.
lnstead, swirch-hose and quick-coupler
connections should be made between
dual service equipment and individual
product Iines.

Drains
All equipment should be provided with
drains and shouid be desjgned to drain
completely Piping shoutd slope toward
low pornts equipped with drains Tank
areas should be diked: however, there
should be no open drains within the
diked area

Ventilation
lndoor storage systems should be housed
in a separate room, equipped with exhausl
fans and intakes This will minimize vapor
accumulation in the event of a leak or spill.

fttliscellaneous
r Waste control, disposal, and air pollution

control measures should be carefully
consrdered Proper systems and opera_
tional controls should be instituted and
carefully maintained.

e All equipment and facitities, as well as
therr installation, should conform to the
specifications and requirements of
appropriate federal. state, and local
codes and ordinances.

r All equipment and materials should be
compatible with the product to be han_
dled and should be instatied in strict
compliance with the manufacturer's
recommendations

r All systems should be bonded and
grounded Bonding and grounding ca-
bles should be avaitable at all loading
and unloading stations.

r All electricalequipment, such as motors,
switches. etc , as well as their instal-
lation and use, must conlorm to codes
estabiished by underwriters Labora_
tories (UL)

. Alltanks should be equjpped with a strip_
ping connection so that the tank may be
completely emptied for cleaning, in_
spection, or repair.

r All liquid bulk storage systems should
be hydrostaticaliy tested prior to [ining,
insulation, or use.

r All systems, new or old, should be pro_
vided with adequate waste control and
disposal facilities, as well as sources of
air, water, steam, and electric power for
both systems operation and cleanrng.

CAUTION

r Toxrcology: Vrrlually all chemicals pos
sess some degree of toxrcity Belore han
dling a new chemical therelore it rr

essential that its toxicological propertres
as well as any potentral hazards as
sociated with its handling and use, be
thoroughly studied and understood
Based upon this study, appropriale
health and safety standards should ther
be established and maintained. Be sure
to obtain a copy of the currenl Material
Safety Data Sheet (MSDS)for the appro.
p riate VORANATE T-80 Totuene Di isocya.
nate. Copies are available upon request
from any Dow sales office or from fhe
Dow Chemical Company, plastics
Group, 2040 Willard H Dow Center;
Midland, Mt 48674 

]

r lsocyanate: Equipment containing cop.]
per, zinc, or tin, or their alloys, including]
brass, bronze, or galvanized materiari,i
should nof be exposed to liquid isocya_i
nate or its vapors Also, do nol e*pose]
either rubber or synthetics - except
Teflon fluorocarbon or Viton fluoroeias.
lomer - to isocyanate liquid or vapor.

r Silica gel charges: Silica gel charges in
tanks must be removed and the system
must be thoroughly cleaned dried, ano
purged with a dry pad gas prior to use
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The following iist is representative ol manu-
lacturers and suppliers of eguipmenl who
may be used in the desrgn and construc-
tion of systems for bulk handling and
storage of VORANATE T-80 Toluene Diiso-
cyanates. Specific questions about the
specifications or suitability of any of the
products offered by these firms should be
addressed to the firm in question'. The Dow
Chemical Comnpany neither endorses the
products offered nor guarantees their per-
formance. Fleference to a company or
product by name does not imply approval
or recommendation by Dow of any product
to the exclusion of others that may be suit-
able for the intended purpose.

rThe names, addresses, ZIP codes, and tele-
phone numbers listed here are accurale as of
the date of publication For current inlormation,
consult Thomas Register, Standard & Poor's,
or the Dun & Bradstreet Reference Book ot
Manufacturers

Couplings-Ouick
Dover Corp., OPW Div.
277:f Park Avenue
New York, NY 10172
212-826-7160

Ever-Tite Coupling Co., Inc.
256 W. 54 St.
New York, NY 10019
212-265-1420

Drum Filling
Crandall Filling Machinery lnc.
P0. Box 706-T
Buffalo, NY 14217
716-885-2228

Dryers
Lectrodryer Div.
(Ajax Magnethermic Corp.)
P.0. Box 2500
Richmond, KY 40475
606-624-2091

Pall Pneumatic Products Corp.
2200 Northern Blvd.
East Hills, NY 11548
516-484-5400

Permea
11444 Lackland Road
St. Louis, MO 63146
314-694-0158

Sentry Tank Accessories, lnc.
3800 N. Carnation Street
Franklin Park, lL 60131
312-671-1500

Filters
Commercial Filters Div.
(A Sohio Company)
State Rte., 32 W.
P.0. Box 1300
Lebanon, lN 46052
317-482-3900

Cuno, lnc.
(Commercial Shearing, lnc.)
402 Flesearch Pky.
Meriden, CT 06450
203-238-8716

Fillerite Brunswick Corp.
Technetics Div.
2033 Greenspring Dr.
Timonium, MD 21093
301-252-0800

Millipore Corp.
80 Ashby Fload
Bedford, MA 01730
617-275-9200

Ronningen-Petter Co.
(Div. Dover Corporation)
P.0. Box 1887
Portage, Ml 49081
616-323-1313

Gaskets
Crane Packing Co.
6410 Oakton St.
Morton Grove, lL 60053
312-967-2400

Fleritallic Gasket Co.
P.0. Box 848
151 Heller Pl.
Bellmawr, NJ 08031
609-931-2500

Garlock lnc.
Mechanical Packing Division
(Colt lndustries, lnc.)
1666 Division St.
Palmyre, NY 14522
315-597-4811

Manville
P.0. Box 5108
Denver, CO 80217
1-800-2ffi-8060

Gauges, Pressure
Ametek, lnc.
U.S. Gauge Div.
P.0. Box 152, Dept. TFI
Sellersville, PA 18960
215-257-6531

Dresser lnstrument Division
Dresser lndustries, lnc,
250 E. Main St.
Stratford, CT 0&497
1-800-243-8160



it,t Grease Lubricants
f$olvenf Flesis tant)
Penreco
(A Pennroll Dtvlsion)
104 S. Main St.
Butter, pA 16001
412-283-5600

Heat Exchangers
ITT Standard
Heat Transfer Technoloov
175 Standard pky. r'
Buffalo, Ny 14A27
716-897-2800

Hooter Corp.
P0. Box 4S1
St. Louis, MO 69166
314-621-6000

Patterson-Kelly Co.
{Div. Harsco C'orp.)
Thomas & Muth Std.
East Stroudsburg, pA 19g01
717-421-7500

Smithco Engineering, lnc.
P0. Box 571$0
Tulsa, OK Z4tS7
918-446-4406

Struthers yVells Corp.
1003if Pennsytvania W
P0. Box 8
Warren, PA 16965
814-726-1000

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, Wl SBZ07
414-744-0111

Heaters
Grane Comoanv
(Cocrane Envir6nental

Systems Div.)
P.0. Box 191
King of Prussia, pA 19406
215-265-5050

Hose
(Metal)

l1llo_Culp, U.S. tndusrriat Group
300 S, East Ave.
Jackson, f\41 4g20g
517-787-8121

Federal Hose Manufacturing Corp.
P0. Drawer 490
Painesville, OH 44077
216-352-B9Zt ar 1 -800-946-4673

Flexonics, lnc.
300{ E. Devon Ave.
Bartlett, lL 60109
312-837-1811

Penflex lnc.
271 Lancaster Ave.
Frazel PA 19g5s
215-644-7400 or 1 -800-2g2-g5gg

Universal Metal Hose Co.
2135 S. Kedzie Ave.
Chicago, lL 60629
312-277-0700

Hose
(Synthetic)
Goodall Rubber Co.
P0. Box BABT-T
Trenton, NJ 08650
609-587-4000 or 1-800-Sz4-2650

The Goodyear Tire & Rubber Co.
lndustrial Products Div.
P0. Box SZ:T
Akron, OH 44909
216-796-2204

H. M. Engineered products
P.0. Box SA0S
North Charleston, SC 29406
803-744-6261

Uniroyal, lnc.
Product lnformation Center
World Headquarters
Middleburg, CT 06749
203-573-3717

Hose Heels

Irlryy. Ctifford B. & Son, lnc.
700 E. Main Sr.
Westerlo, Ny lA1gg
518-797-9791 or t -800-99A,00g0

lnsulation
The Dow Chemical Company
Plastics Group
2040 Wiilard H. Dow Center
Midland, Ml 49674
517-636-1000

fitlslurgh Corning Corp.
800 Presque lsle Dr.
Pittsburgh, pA lSAgg
412-327-6100

Joints
(See "SWIVEL JOINTS',)

Level lndicators
Emerson Electric Co.
8000-T. W. Florissant Avenue
St. Louis, MO 69196
314-533-2000

Level lndieators
(fitlagnetic)

${ta1O ltrlfg. Corp.
7733-T Gross poini Rd.
Skokie, lL 60076
312-6r/-0333

VORATVATE T-80
Safe Handling and Storage

35



Level Switches
ilagnetrol lnternational
5300 Betmont Fld.
Do_wners Grove, lL 60515
312-969-4000

National Sonics
(Dlv. of Xertex Corp.)
?50-T Marcus Blvd.
Hauppauge, Ny 11TgT
516-273-6600

Linings
Ameron, lnc.
(Ameron protective Coatings Div.)
4700-T Ramona Blvd.
P0. Box 9000
lvlonterey Park, CA 91754
213-268-4111

Bisonite Co., lnc.
2248-T Mititary Bd.
Tonawanda, Ny 141S0
716-693-6130

Heresite-Saekaphen, lnc.
822 S. 14th st.
Manitowoc, Wl E4ZZO
414-684-6646

Sigma Coatings, lnc.
P.0. Box 826, Dept. TB
Harvey, l-A 70059
504-347-4321

Wisconsin protective Coating Corp.
614 Elizabeth St.
Green Bay, Wl S4g0S
414-437-6561

Meters
Brooks lnstrument Div.
(Emarcon Electrlc Co.)
407 W. Vine St.
Hatfietd, pA 19440
215-362-3500

The Foxboro Company
86 Neponset Ave.
Foxbor MA 0A03S
617-543-8750

Halliburton Servlces
(tllv. Hailthurton Company)
Drawer 1431
Duncan, OK 795g6
405-251-3760

-Liquid 
Controls Corp.

Dept. TFt-Bl
Wacker park
N. Chicago, lL 60064
312-689-2400

Hockruell lnternational Coro.
(illeasurement & -Ftow Confrol Div.)
411 N. Lexington Ave.
Pittsburgh, pA 1SA0g
412-247-3000

Smith Meter Div.
(Geosource, lnc.)
Dept. T
P0. Box 10429
Erie, PA 16514
814-899-0661

Moisture Detectors
Eeckman lnstrumenls, lnc.
2500-T Harbor Blvd.
Fullerton, CA gp6g4
714-871-4848

E.l. du Pont de Hemours & Co., lnc.
Analytical lnstruments Div.
3411 Silverside Rd.
Concord Plaza
Quillen Buildino
Witmington, DE 19g10
302-7ae-5500

Teledyne Anatytical tnstruments
16830 Chestnut Dr.
City of lndustry CA gl7tg
818-961-9221

Pumps
{Canned)
Crane Comoenv
(gttgrprmi or*.)
175 Titus Ave.
Warrington, pA tgg76
215-343-6000

Pumps
(Centritugat)
Allis-Chalmers pump, lnc.
P,0. Box StE
Milwaukee, Wl SgA01
414-475-2000

The Duriron Company, lnc.
N. Findtay & Thomas Sts.
Dayton, OH 45401
513-226-4000

Goulds pumps, lnc.
240 Fall St.
Seneca Falls, Ny 1914g
315-568-2811

lngersoll-Rand
(Pump Group)
1200 West Belt Drive North
Houston, TX lA04S
713-467-2221

Pumps
(Magnetic Drive)
Bullen Pump & Equipment, lnc.
P.0. Box TIOA4S
Houston, TX ffls
713-493-4840

The Kontro Co., tnc.
450 W. River St.
Orange, MA 0i960
617-#4-2536

i

I
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I Pumps
(Positi ve tri sptacement)
Blackmer pump
(DIv. Dover Corp.)
1809 Century Ave., S.W.
Grand Flapids, Ml 49509
616-241-1611

HicholsrEenith
(Dlv. of Parker Hannlfln Corp.)
P0. Box 71-T
Waltham, IUA 0ZAS4
617-894-0650

Hoper Pump Co.
P.0. Box 269
Commerce, GA g0SZg
404-335-5551

Viking Pump - Houdaille, lnc.
George & Wyth Sts.
Cedar Falls, lA 50619
319-266-1741

Waukesha Division
(Abex Corp.)
5510 Lincoln Ave.
Waukesha, Wl 591g6
414-542-0741

Refrigeration Units
Garrier Corp.
P,0. Box 4808
Syracuse, NY 1gAA1
315-432-6000

Dunham-Bush, lnc.
178 South St.
West Hartford, CT 06110
203-249-8671

Ronningen-Petter
(Div. Dover Corp.)
P.0. Box 1887
Portage, MI 49081
616-323-1313

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, Wl SgZ07
414-744-0111

Safety Equipment
American Optical Corp.
(Safety Productr Dlv.)
14 Mechanic St.
Southbridge, MA 01SS0
617-765-9711

Bausch & Lomb lnc.
P,0. Box 450
Rochester, NY 1469a
716.338-6000

E. D. Bullard Co.
2682 Bridoewav
Sausalito,-CA S+SOS
415-332-0410

Mine Safety Appliances Co.
P.0. Box 428
Pittsburgh, PA 1SZg0
1-800-672-2222

Strainers
Cuno, Inc.
(Gommercial Shearing, Inc.)
402 Flesearch Pky.
Meriden, CT 06450
203-237-5541 or 1-800-A49-6894

Dover Corp., OPW Div.
277:l Park Ave.
New York, NY 1017A
212-826-7160

Swivel Joints
FMC Corporation
Fluid Control Operation
1803 Gears Bd.
Houston, TX la067
713-591-4000

LTV Energy Products Co.
P0. Box 46Ig88
Garland, TX
214-276-5151

Synthetics
E.l. du Pont de Hemours & Go., Inc.
1007-T Market St.
Wilmington, DE lg8gg
3A2-774-2421

Tanks
Buffalo Tank Corp.
P.0. Box 27SS-T
Baltimore, MD AIZZ5
1-800-368-2105

Tape
E.l. du Pont de Nemours & Go., lnc.
1007 Market St.
Wilmington, DE lg89g
302-774-2421

Thermometers
(Note: illost manufacturers of thermom-
efers also supply thermowetts.)

Palmer lnstruments, lnc.
3131 Wasson Fld.
Cincinnati, OH 4SA0g
513-871-7800

Princo lnstruments, lnc.
1020-T Industriat Highway
Southampton, pA 18966 

-

215-355-1500

Valves
Crane Co.
(Valve Div.)
800 E. Third Ave,
xing of Frusiii, Fe tg4o6
215-962-0366

Jamesbury Corp.
640 Lincoln St.
Worcester, MA 01605
1-800-2r+3-8160

KTM lndustries lnc.
16610-T Bager Springs Rd.
Houston, TX T7Oe4 -
713-492-8800

The Lunkenheimer Co.
Beekman St. at Waverly Ave.
Cincinnati, OH 45214
513-921-3400

Fockwell lnternational Corp.
401 N. Lexinqton Ave.
Pinsburgh, pE ISAO8
412-247-3000

VORANATE T.8O
Safe Handling and Storage



Valves
(Control)
Fisher Controls lnternational, lnc.
205jf S. Center St.
Marshalltown, lA 50158
515-754-3011

Jvlasoneilan Div.
(McGraw-Edison Co.)
P.0. Box 4020
Woodlands, TX 77387
713-367-5741

Valves
(Relief i t/enfs/
Crosby Valve & Gage Co.
43 Kendrick St.
Wrentham, MA 02093
617-384-3121

Emerson Electric Co.
8000 W Florissant Ave.
St. Louis, MO 63136
314-553-2000

Oceco Division
(Pettibone Corp.)
4700jf W. Division St.
Chicago, !L 60651
312-772-9300

The Protectoseal Co.
227 Foster Ave.
Bensenville, lL 60106
312-595-0800

Sentry Tank Accessories, lnc.
3800 N. Carnation St.
Franklin, lL 60131
312-671-1500

Vapor Detectors
GMD Systems lnc.
Old Floute 519
Hendersonville, PA 1S3Bg
412-746-3600

MDA Scientific, lnc.
405 Barclay Blvd.
Lincolnshire, lL 60009
1-800-323-2000
(lllinois: 31 2-634-2800)

National Draeger, lnc.
P.0. Box 120
Pittsburgh, PA 15230
412-787-8383



APPENDIX B

Equipment
Manufacturers
and Suppliers:

Respiratory
Protective

Equipment



The foltowing list of manufacturers and
supptrers' of NIOSH_approved respiratory
prote-ctive equipment was obtained fromthe Nalional lnstitute for Occupational
Safety and Health, Morgantown, WV
26505 Ouestions about theipecifications
or suitability of any of the products offered
by these firms should be addressed to the
frrm in question. The Dow Chemical
Company neither endorses the froducts
offered nor guarantees their performance.
Heference to a company or product by
name does not imply approval or recom_
mendation by Dow of any product to the
exclusion of others that may be sultabte
for the intended purpose.

Ace Enlerprises
820-T N.w. 144th St.
Miami, FL 9g16g
305-685-8784

American Optical Corp.
Safety Products Divieion
14 Mechanic St.
Southbridge, MA 01SS0
617.765-9711

Andereen Manufacturing Co., lnc.
P.O. Box BIB
Furlong, PA lBgA5
215-794-8121

Binks lilanufacturing Co.
9201 W. Betmont Avel
Franklin Park, lL 601AI
312-671-3000

The DeVilbiss Comoanv
PO. Box glg:T ' '
Jibledo, OH 4969A
1 -800-6A8-1A00, ext. 7gE

A. E. Draegerwerk
e400 Lubeck 1

Postfach 1BB9
Moislinger Ailee Sg/Ss
West Germany

Eastern Safety Equipment Co., !nc.
5g-20-T SBth Ave.
Maspeth, Ny 1tg7g
718-894-7900

lmpire Abrasive Eguipment Corp.Afi W Cabot Btvd.
Langhorne, pA 19047
215-752-8800

Eneon Manufacturing Co.
P.O. Box 3BA6-TH
Houston, TX lTlig
713-464-4T2g, Ext. 1Al
The Fibre Metal products Co.
Brinton Lake Fld. & Rte. 1 - -
Concordville, pA 1gg31
215-459-5300

Glendale Optical Co., lnc.
130 Crossways park dr.
Woodbury, Ny 11797
516-921-5800

9g[* Safety Equipment, tnc.
125 Sunrise place
P.O. Box Zp4B
Dayton, OH 45407
513-224-7468

HSC Corp.
107 E. Alexander St.
Buchanan, Ml 49107
616-695-9663

l(elco Sales & Engineering Co.
Front St. & Faddisdn Ave. 

e - -'
Norwalk, CA 90680
?13-868-9861

Key Houston, lnc.
13911 Atlantic Blvd.
Jacksonville, FL gZZZs
904-241-4191

Lear Siegter, lnc.
714 N. Brookhurst St,
Anaheim, CA g2g0g
714-774-fi10

tThe names, addresses, Ztp codes, and tele_ Bioltilarine lndustrles, lnc.phone numbers listed here 
"r* 

r".rrrie as ot +S Creai Valley Centerthe dale of publlcation. fo, crrrent infJn
consutt rromas-fiesisre{ srandaro * }31,?l l!flu^"11, PA 19355 

-

or the Dun & Bradstreet Beference a'o:rtr'ii 215-641-1200
Manufacturers. 

Bowen Tools, lnc.
2400.:f Crockett St.
PO. Box 8186
Houston, TX ZTASS
713_869-6711

Fpyryg Ferris tndustries, Inc.
14701-T St. Mary's Lane
PO. Box BlSl
Houston, TX 77259
713-870_8100

E. D. BuHard Co.
2OgZ Bridgeway
Sausalito,-Cn S+geS
415-332-0410

Cesco Satety products
{Parmelee lndustries, lnc.}
1535 Walnut St.
P.O. Box t2B7
Kansas City, MO &t141
fi6-84e-85im

Clemco lndustries
1657 Hoilins Rd.
Burlingame, CA 94010
415_570-6000

Clemtex, lnc.
248 McCarthy Dr.
Houston, TX 77029
713-672-8251

Defense Apparel
241:l Addison Rd.
Windsor, CT 0609s
203-s22_1957

40



Mine Safety Appliances Co.f P.O. Box 486
Pittsburgh, PA 15230
1-800-672-2222

Mohawk lndustrial Suppty Co.
PO. Box g4S

Manchester, CT 06040
203-643-5107

National Draeger, lnc.
P.O. Box 120
Pittsburgh, PA 1SZg0
412-787-8383

Norton Consumer products
(A Dlv. of Siebe North, lnc.)
P.O. Box ZS00
16624 Edwards Road
Ceritos, CA 90701
213-926-0548 or 1-800-421-9841

Pauli & Griffin Co.
907 Gotting Lane
Vacayille, CA 965gg
707-#7-7000

Pulmosan Salety Equipment Corp.
30-48-T Linden place
Flushing, NY 11954
718-939-3?00

Bobertshaw Controls Co.
P.O. Box ZES44
Flichmond, VA 29A61
804-281-0700

Safe-Tex Manufacturing Co.
15 Brandon
Toronto, Ontario, Canada
416-534-4223

Safety and Suppty Co.
5510 East Marginal Way
South Seatile, WA gg1i4
206-762-8500

Schmidt Jtlanufacturing, Inc.
P.O. Box 97
11927 S. Highway 6
Houston, fX EO'SS
713-434-0581

Scott Aviation

H_o_it of A-EO lnc.)
2225 Erie St.
Lancaster, NY 14096
716-683-5100

Sellstrom Hfg. Co.
PO. Box BSS
Palatine, lL 60078
912-358-2000

Siebe Gorman Hotdings Ltd.
Neptune \ilorks Davis Hd.
Chessington Surrey, Engtand KTg

Standard Safety Equipment Co.
PO. Box 188
Palatine, lL 80078
312-359-6000

Stewart-Warner Corp.
1826 W. Diversey Pkwy.
Chicago, lL 60814
312-883-6000

3M Company
3M Center
St. Paul, irN 55144
612-733-1110

Titan Abraslve Systems, lnc.
P.O, Box 318-T
Furlong, PA 1Bg2S
215-794-5661

United States Safety Service Co.
1535 Walnur St.
P.O. Box 1237
Kansas City, MO 64141
816-842-8500

Willson Safety products
Div. of WGM Safety Corp.
P.O. Box 622, Dept. T
Fleading, PA tg603
215-376-6161

VORAAIATE FfiO
Safe Handling and Storage



APPENDIX C

Fleferences
Literature published by the following
organizations:

American Conference ol
G-overnmental lndustrial Hygienists
*0q Gtelw_ay Avenue, Auilciiig rj_z
Cincinnati, OH 45211 "
513-661 -7881

lnternational lsocyanate Institute, lnc.
119 Cherry Hiil Road
Parsippany, NJ 07054
201-263-7517

National lnstitute for Occupational
Safety and Heatth
944 Chestnut Ridge Fload
Morgantown, WV 2OSOS
304-291-4126

Occupational Satety and Health
Administration
Department of Labor
200 Constitution Avenue N.W.
Washington, DC 20A10
202-523-9361I

The Society of the plastics lndustry, lnc.
350 Lexington Ave.
New York, Ny 10017
212-573-9400



C producr Stewardship
The Dow Chemical Company has a funda-
menlat concern for a who,make. ;ist;i-bure. and use irs prooucii..iili";il:.
environment in whictr we tive. Tnisconceri
is the basis for our producl il;;;;philosophy, oy wirictr we aislsslil;i;
and environmenlal information on ou, o_ii-ucts and then tat<e appropriate sieis t-oprotecl emptoyee ano puotic h";il_i;;
the environmenl. Our proOucr SrewaioJil
program rests with each and everv inai_
vidual invotved with Oo* p.orj.]] rroii
the initialconcept and research toihe;;;-
ufacture, sate, distribution. ;.;. ;";;;_posal ot each product.

Customer Notice
The Dow Chemicat Company strongly en_courages its customers to review both their
manufacturing processes and their appli-calion of Dow products from thl iiJnopoint
of human health and environmenfatquality
To help ensure that Dow proOr"i, are notused in ways for which tney weil not rn_tended or tested Dow personnelir* pr*_
pared to assist customers in dealing withboth ecotogicaland prooutt sall[, consio
erations. your Dow representative can ar_range the proper contacts.



CHETIilTREC

roR cHEMtcAL EMERGENCY
Spitl, Leak, Fire,_Exporui"lii Accident

CALL CHEMTREC
DAY OH N'GHT-

_ I.900-424-9300
Toll-free in the continen-trJ U.S.

*Add long-distance access number if required

483.76IG in District of Columbia
For calls originating outside the
Continentat U.S. : e-Oe-+Ag_7616

- Washington, DC, Collect
ALL CALLS ABE HECORDED

GIUtA

@ffi
E tf ?Ert ir-no.\. E lt,GlloErrrcv

TTEIIEE'N.'E IYI?IS

DISTRIBUTION EIII E RG ENCIES
AND CHEITTICAL EMERGENCIES

INVOLVIHG

^ EXPOSUBES, LEAKb-OR SPILLSc.lli 517-63d++oo tu,ilrrl
+og:ibd-Ei 1 z ( Fri*po rt,n+i(ll/l 

l)



{}

DOW CHEfrTICAL U,S,A,
Rn Operating Unit ol The Dow Chemicat Gompany

PLASTICS GROUP
URETHANES DEPAHTMENT
io+o wILLARD H. Dow cENTEH
MIDLAND, MICHIGAN 48674

llajor llrethanes Sales }ftices of Dow Chemical U,S.A,

ATI_ANTA Suite 2005, 20 Perimeter Center East, Atlanta, GA 30346 r

lfot eL, AFI, FL, GA, KY (we-stern), MS, NC, TN' VA)- . -
CHTCAGO . ... Suite g00, 10 aoiro'benter, 2840 bo['Road, Rolling Meadows, lL 60008 r
- (for lL, lN, MN, MO (eastern), ND, SD'ryJ]^
DALToN..:,.....'zrio+NorthDugGapRoad,Dalton,GA30T20r

(for: all states - carpet blsiness only)

DETHolr Suiter 418, Travellis Tower, 26555 Evergreen Fload, Southfield, Ml 48076 r
--(foi 

KY (eastern), Ml, OH, PA(wpslern)l[P
HoUSTON.P.o.Box,4269,+ooweqlBeltSouth,Houston,TXTT2lol- 

af* CO, lA, KS, l-A, MO (w-estern), NEr Mry, O[,-T[ W!1^.

LOS ANGELES tie]g Casileion dt., p.O. Box 881, City of lndustry, CA 91747 t
-- 

iroi AK, Az, cA, Hl, lD, Mr Nv oR, uT' w4) ^

(f* CT, DE, MA, MD, ME, NH, NJ, NY PA (eastern)' Fll' VT)

404-394-4141

312-228-2700

404-277-1133

313-358-1300

713-978-3700

818-810-8050

609-234-0400

Form No. 109-561-288 SMG
cc076020

For product and technical literature

Contacf. INQUIRY & DISTHIBUTION SEHVICES
Saginaw Fload Bldg.,The oow CnemicalCompany, Midland, Ml48&40 r 1{0$'25&CHEM 8a'm''Sp'm'E's'r

For information on products, apptications, prices, ordering, billing, and delivery

hNtACI, URETHANES CUSTOMER SEHVICE CENTEFI

400 Wesib;tt Sorln, C.g. ili4265, Houston, TX 77210 r 1-800-258-23338am-6p'm E'sT

NOTICE: Dow believes ihe information and recomrnendations herern to be accurale and reliable as of February 1988' However' since any assisl-

ance furnished by Dow with reference to the.proper use and disposat ol its products is provrded withoul charg^": ."nh 
since use conditions and disposal

are not within its contror. Dow assume. "o "diiiSrYo,iil 
r?ib"irii; ir-Jucn i"i'siJnce ano o#s-not guarantee iesutis from use ol such products or other

inlormation herein; no wananty, express or,impiied, is given nor is freedom from any p"t"nio*n"J uy oo* or others to be inferred' lnlormation herein

concerning raws and regurations is based on 
-u.s. 

fedirat raws and r*irrrtionr.eoipi wtrere specifii reference is made to those ol other iurisdictions'

since use conditions and governmentar regulation* *ry differ kom 6ne location to another and may charpe with tlme' it is the Buyer's responsi-

birity to determine whether bow,s products are appropriate for Buyer's use, and to assure Buyer's t''orkptace and dlsposal practices are in compliance

with a* raws, regurations, ordinances, and otner lbvernmentar "ni.i*"nti 
alpiicaute in the jurisdiction(s) having authorlty over the Buyer's operations'

Prlnted in U.S.A.
*Trademark of The Dow Chemical Company



4.OS particle Slze -- If the llsted substance exists in particulate form. during any of the
i"fi""i.g-."i tvi t tes I indlcate for each applicable phystcal state the size and the

;a;;rid" distribution of the lisred subiiance by activity. Do not include
p.iii"f"i [0 nicrons in dlaueter. [leasure the physical state. and partlcle slzes for
i[porttng ird processing activitles at the tlne you import or begin to process the

CBI listed sibstante. ueasire the physical state and particle slzes for manufacturlng: 
"ior.g., 

dlsposal and transport activlties using the final state of the Product.
I-I Not applicable to TDI

Physical
State Impor t Process Store Dispose TransPort

Dust <1 micron

1 to (5 microns

5 to <10 microns

Por*der (1 micron

1 to <5 microns

5 to (10 microns

Fiber (1 micron

1 to <5 microns

5 to <10 microns

Aerosol <1 micron

1 to <5 microns

5 to <10 microns

Manufac ture

l-l l{ark (X) this box if you attach a continuation sheet.
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SECTION 5 EI{VIRONHENTAL FATE

PART A RATE CONSTA}ITS ATID TRAI{SFORMATION PRODUCTS

5.01 Indicate the rate constants for the folloving transformation processes'

a. PhotolYsis: Unknown

Absorption spectrum coefficient (peak) " (1/H cm) at

Reaction quantum yie1d, d ...r..+""..'t"

Direct photolysis rate constant, kr, 8t ' + '

b. 0xidation eonstants at 25ocl unknown

For '0, (singlet oxygen), ko*

For R0, (peroxy radical), kox ..r..."""'

at nm

lat i tudeI/hr

C.

d.

Five-day biochemical oxygen demand,

Biotransformation rate constant :

BoDs

Unknown

1/H hr

l/H hr

mg/ 1

1 /hr

l/H hr

LlH hr

t /hr

a

For bacterial transformation in vater, ko"'

Specify culture ...... -.

tlydrolysis rate constants: Unknown

For base-promoted process, k, ......i.""'

For acid-promoted process, k* ...,..r"rrr'

For neutral process, k* . '..

Chemical reduction rate (specify conditions) Unknownf.

Unknorong. 0ther (such as spontaneous degradation)

t-l t{ark (X) this box if you attach a continuation sheet'
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PART B PARTITION COEFFICIENTS

5.02 a.

Identify the listed substance's knovn
life greater than 24 hours-

of the listed substance in the folloving media.

Half-life (specifY units)

Unknown

transformation products that have a half-

Specify the half-11fe

l.ledia

Groundvater

Atmosphere

Surface vater

Soil

CAS. No .

Unknown

b.

I-{gr"
Half-1i fe

(speci{y uni ts) l{ed ia

IN

ln

1n

IN

the octanol-vater

of calculation or

parti tion coefficient, Ko* , . .

determination r...

Unknown at 25oC5.03 Specify

Hethod

5.04 Speeify the soil-uater partition coefficient' Kd

Soil type ....,..

Unknornrn at 25eC

5.05 Specify the organic carbon-uater partition Unlinown at 25aCcoefficient, Ko,

5.06 Specify the Henry's Lav Constantr H .,"""..r"""..

35

Unknown atm-ml /mole

l-l Hark (X) this box if you attach a continuation sheet.



5,07 List the bloconcentration
1t lras de termined, and the

Bioconcentration Factor

Unknown

of the listed substance, the
used in derlvlng the BCF.

Species

spectes for vhlch

Testl

factor (BCF)
type of tes t

'U*" the following codes

F = Flowthrough
S = Static

to designate the tYPe of test:

t:l Hark (X) this box if you attach a continuation sheet.
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5.04 For each market listed belov,
CBI the listed substance sold or

t-l
Harket

Retail sales

state the quantity sold and the total sales value of
transferred in bulk during the reporting year'

Quantity Sold or Tota1 Sales
Transferred (kg,/yr) Va1ue ($/y--rj

N/R for TDI

Distribution

Dis t ribut ion

IJhoIesaIers

Re tai lers

5.05

CBI

t-I

Intra-company transfer

Repackagers

Ilixture producers

Article producers

0ther chenical manufacturers
or processors

Exporters

0ther ( speci fy)

Substitutes -- List all knovn comrnercially feaslble substitutes that you knou exlst
for the llsted substance and state the cost of each substitute. A eonnerclally
feaslble substltute is one vhich ls economically and technologlcally feasible to use

in you. current operation, and vhlch results in a final product vith conparable
perfornance in lts end uses.

Subs t i tute Cost ($/kg)

N/A

t-l Hark (X) this box if you attach a continuation sheet.
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SECTION 7 HANUFACTI'RING AI-ID PROCESSING INFORHATION

General Instructions:

For questions 7.04-7.06' Provide
provided in questions 7.01 | 7 -02,
information is extracted.

a separate resPonse
and 7.03. IdentifY

for each proeess block flov diagram
the process tYPe from vhich the

PART A HAI-IUFACTIJRING AIiID PROCESSING PROCESS TYPE DESCRI PTION

In accordance vith the instructlons, provide a Process block flov diagram shoving the

i"joi-igt""t.st volune) Process tyPe involving the listed substance'
7 .01

CBI.

t-l Procgss tYPe ........ Polyurethane foam insulation manufacturin

t=l t{ark (X) this box if you attach a continuation sheet.
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I

I Hixer

Froir'-f> rrfti.l;.\,r.r t
$-srdr.l fi>+*r

Toa.o Yaa+ cpvr+<.\vr TbI

Aircond it ioued
*ith l{ake-up Air

Out. s ide

10 Psrc

trel encr

Roof

Heat
Exctranger

Exhaus t.

L

I

High Preasure
lletering Punp

High Pressure
Hetering Pump

^tA

Hi gh Pressure
Metering Pump

Venc ducts

rt
[,erOC 6c.*r-. -TEE Qp?;

ft?}C*t'ol tthf<rai'{- L

Air Purge
Clean Out
Foam Hix

Head

prcdrct-
dr,GS vtclt
G;n l-lrqlra
TDA

P.o c*r=,
$4YQltl+r 5

At

?1'F

Aircond i t ioned
uith Hakt-up Air

^:+A
I

(
AZ A'i qdF

Roo f
Exh aus f

t
drtu{-ro.r r-rur^tt \ qkrc*r

i

l

'

t.1

I

I

SEALS ON ALL PUMPS

A$arfar*ora 1

+lt,lfr
Jslcrr<'

''ih
.:

i:lLt
' ,r.,

-Lrlii r r

,l'
xq ./'./

.,a**

, *T--f- t'..*d * n
-O./r

. .dJ- ... *' ./ 
I

. *i""d i

Filter
H igh Pressure
Mecering Pump

Filter
Hasrerbatch
Storrgc Trnk

Foaor Machine
Cont ro L s

Fi I terProccra
Day Trnk

t__.---.-_--l

I



7.03 In accordance vlth the instructigns' provide a process block flov diagram shoving.all
pio"."" ernission "t".."" and eniision'polnts that contain the listed substance and

itrictr, if co'nbtnea, 
- 

"ouia- 
io t.i at lea;t 90 percent,of at1 facillty ernisslons lf not

treated before enisslon into the environnent. If all such emissions are released
from one process type, provide a Process block flov diagram using the instructions
io. qu."tion 7.01.-'Ii all such enissions are released from more than one process

type, provlde a Process block flov dlagran shoving each process lype as a seParate
block.

CBI

l-l Process type .......r Polyurethane foam insulation manufacturing

See Attachment 4

l-E-l Hark (X) this box if you at tach a continuation sheet .
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7.04 Descrlbe the typical equipnent types for each unit operation identified in your

lio"""" block iiov diadrair(s). Ii a process block flov dlagrarn is provlded for more

ihan one process type,-phoioiopy this question and complete it seParately for each

Process type.
CBT

I-l Process type .e...... Polvurethane foam insulation manufacturi

Uni t
Opera t i on

ID
Number

A2

A4

A5

L7

A8

r.frl112

Typical
Equipmen t

Type

Storage tank

Day tank

Precharge pump

F ilters

Metering pump

[Iix heads

Operat ing
Temperature
Range 

_( 
oC)

l5-25

I 5-25

3s-40

Operat ing
Pressure
Range

(mm .He)

470

470

3800

470

73 ,000

Vessel
Compgs i t ion

Steel

S Eeel

S tee-l

Steel

Steel,

S teel

t:l Hark (X) this box if you attach a continuation sheet.
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7.05 Describe each Process stream identified
process block flov dlagram is provlded
[uestion and complete it separately for

CBI

l-l Process type .......e

in your process block flow diagram(s)' If a

for *ote ihan one process type, PhotocoPy this
each process tYPe,

Polvurethane foam insulatio

Process
S t ream

ID
Code

Process Stream
Descri pt ion

TDI 607"

Phyqical Statel

'oL

St ream
Flor* (kg/yr)

63 ,000

80.000

135 .000rc

Does not contain TDI OL

Final producE does not
contain TDI

tU"* the follor.ring codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or sh;rry
AL = Aqueous liquid
0L = 0rganic liquid
IL = fmmiscible liquid (specify phasesr €.8,, 902 vater' 102 toluene)

hL Raw naterials do not balance due Eo frecn emissions.

l-l t{ark (X) this box if you attach a continuation sheet.

SO

46



7.06 Characterize
If a process
this question

CBI instructions

l-l Process tYPe

each process stream identified in your process block flow diagram(s).
block flov diagram is provided for more than one process type, photocopy
and complete it ""p.titeIy for each process type. (Refer to the

for further explanation and an example' )

Polyurethane foam insulation manufacturing
ataaaara

cL.

Process
Stream

ID Code Knoun Compounds

TDI

c.

Concen- ,a
tratlons

(# or ppm)

60

.., 26 -

(1

d.

0 ther
Expec ted
Compounds

Unknown

at
L'

Estimated
Concentrations

(Z or PPm)

b.

A side

B side

TDI prepolymers 40

polyol 70 Unknown

R-ll

Amine caEalyst

Tin catalyst <l

Silicon surfactant (l

Water <l

7.06 con t inued belotr

l-l t{ark (X) this box if you attach a continuation sheet.
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7.06 (continued)

lFor each addltive paekage introduced into a process strean, specify the conpounds
that are present in each additive package, and the concentration of each colponent.
Assign an- additlve package nutrber to each additive package and list this nutrber in
colunn b. (Refer to the instructions for further exPlanation and an exanple.
Refer to the glossary for the definition of additive package. )

Addi t ive
Package Number

t

Components of
Additive Package

Concentrat ions
(E or ppn)

N/A

'u*"
A=

'u""
V=
IJ=

the folloving codes to designate hov the concentration vas determined:

Analytical result
Engineeri ng j udgemen t / calcula t i on

the folloving codes to designate how the concentration uas measured:

VoIume
lleight

t-l Hark (X) this box if you attach a continuation sheet.

48



SECTION 8 RESIDUAL TREATHENT GENERATION 
'

HANAGEHENT

CHARACTERIZATION, TRANSPORTATION, AND

General Instructions:

For questions 8.04-8.06, provide a separate response for each residual treatment block flov
aiagi.r- pioriaed in question 8.01, 8.bz or 8.03, Identify the process type from which the
lnfornetion ls ext racted.

For questlons 8.05-8.33, the Strean ldentification Codes are those process streams listed
in-"iifr". the Section 7 or Section I block flov diagrams vhich contain residuals for each

applicable vaste nanagemen t method.

For questions 8.07-8.33, if residuals are eombined before they are handled, Iist those
Stream Identlfication Codes on the same line.

ouestlons 8.09-8.33 refer to the vaste management activities involving the residuals
identified in either the section 7 or Section 8 block flov dlagrarns. Not all stream
Identification Codes used in the sample ansvers (e'g., for the incinerator questions) have

correspondlng process streams identified in the block flov diagram(s). These Stream
Identiiicati6n codes are for illustrative purposes only. ''

For questions 8.11-8.33, if you have provided the infornation requested on one of the EPA

office of Solid gaste surreyi listed Lelov vithin the three years Prior to your reporting
year, you may subnit a aopy or reasonable facsimile in lleu of ansvering those questions
irtri ct, itte suivey addressei. The applicable surveys are: (1) Hazardous gaste Treatment,
Storage, Disposil, and Recycling Sirivey; (2) Ilazardous gaste cenerator Surveyi or (3)
Subtitle D Industrlal Facility llail Survey.

t-l Hark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATHEITT PROCESS DESCRIPTION

8.01 In accordance sith the instructions, provide a resldual treatnent block flov diagram
rhlch descrlbes the treatment process- used for residuals identified ln questlon 7.01.

CBI

l-l Process type ....+.... Not applicable no on site residual treaEmenE

l-l Hark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENER.IITION AIIID CHASACTERIZATION

8.05 Characterize
diagram( s ) .
process tyPe'

CBI type. (Refer

l-l Process type

each process stream identified in your residual treatment block flow
If a iesidual treatment block flov diagram is provided for more than one
-ph;tocopy this question and complete it separately for each. process
to the in"tructions for further explanation and an example. )

ta.raaaa.
Not appticable no on site residual treatment

Stream Type of
ID Hazardous

Code [Ias tel

Physical
State
of

Residual2
Knovn I

Compounds'

E.+ard.b.€l .

Es t ima ted
Concentra- Other Concen-
tion$ {t-or ExPected trations
ppm){ ' )'o Compounds (Z or PPm)

8.05 continued belos

t-l Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)

tU"" the folloving codes to designate the type of hazardous tr'aste:

I = Ignitable
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'U"" the folloving codes to designate the physi"ri state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurrY
AL = Aqueous liquid
0L = Organic liquid
IL = lmmiseible"liquid. (specify phases, €.8., 9OZ uater, 10U toluene)

8.05 continued belov

l-l Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)

sFor each additive package introduced into a process stream' specify the- compounds

ift.t-"r" l"es"nt iir eacf, additive package, .1d lhe concentration of each conponent.
i"" iS"- 

"r'"ddi 
t ive package. nurnber io eaih additire package. and list this nunber in

;;iffi 6. -in"f.r to the-instructions for further explanation and an exanple.
Refer to. the glossary for the deflnition of additlve package' )

Concentrations
(Z or ppm)

nUs" the folloving codes to designate

A = Analytical result
E = Engineering judgement/calculation

hov the concentration vas determined:

Addi t ive
Package Number

Components of
Additive Package

8.05 continued belov

t-l Hark (X) this box if you attach a continuation sheet
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8,05 (continued)

tU.* the follor,ring codes to designate hov the eoncentration vas measured:

V = Volume
U = lJeight

6specify the analytical test methods used and their
bllov.- Assign a code to each test method used and

de tec t ion
Iist those

limits in the table
codes in column e.

He thod
Detection Limi t

( t ug/-I )Code

1

2

3

-4

t
6

l-l Hark (X) this box if you at tach a continuation sheet '
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8.06 Characterize each process Strean identifled ln your residual treatment bloek flov
---- Ji;;;;aai. It. i"" iJuif- treatnen t block flov- diagrdm ls provided for more than one

Drocess tvpe' ptoto"opi-itrfs question and complete it separately for each process

fi;:--(i:i;; [o- it. iir"tru"tions for further explanarion and an example. )

CBI

t-l Process tYPe -.'..-'..
b.

IJas te
Descriplion

Code'

Not a licable no on site residu4l trea

fl .

S t ream
ID

Code

C'

l{anagement
He thod

Code2

d.

Residual
Quant i t ies

( ks/yr )

4t
L'

Hanagemen t
of Residual (Z)

ffi

t.
Costs for
0ff-Si te
Management
(per kg)

g.

Changes in
Hanagemen t

He t hods

tU"" the codes

'U"" the codes

provided in Exhibi t

provided in Exhibit
designate the

designate the

vaste descriptions
management methods

8-1 to
8-2 to

l-l Hark (X) this box if you attach a eontinuation sheet.
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EXHIBIT 8_1.
(Refers to question 8.06(b))

These waste description codes were developed spectfically for this survey to supplement the descrlptlons listed

wrth th€ FlcFlA and other waste codes. (Thise waste descrrptron codes are not regulatory definrttons-)

wASTE OESCRIpTIOH COoES FOR HAZAFOOUS WASTE DESCFIBED BY A SIHGLE FCRA F K' Elt U{IITE CODE

AOI Sprnt tolvtil (F0O1'F0O5. K0861

AO2 Othcr o(lanrc lrqurd {F0Ot'F005. l(085}
AO3 Slrllbofiom tF00t'F0O5. K086,
AO4 Othor orgeflrc sludgt (FOOi'FOOS. K0E5)

AOS Wadc*ttcr or ixluoous tnrrturt

-Eractl-/ as dr56rrbed" moans rhat the wests rnalch€t thc descrrptlon oI thlr RCRA tle$e code

to6 contanrlnatad sorl or cleanup rosldue A10

AII| Othcr F or t( wastc, srectlY 33 flss€nbcd' All
rc8 concantrated ott-spc or drscardad A12

proalucr
Aog Enpty contsrnGrr

lncrnorelor ash
Soldrfigd treatment restdu€
O{hcr trsatmenl rEslduo (spec'fY ,n
"Facrliiy Notcs')
O(hcr unlrEet6d *'aste (5pecrfy rn 'Factiri''

Notar")
At3

Wnsre DescntpTtoN Coors

|HoFGAHIC LtoUtoli-wasG rhil r3 enm3nly
Inorganrc and nrgnry flutd t€ g . aqueousl, wrlh
,oH susEeflctg{ rn0rQ8firC sol|ds and lot oGlanrc
:ontenl

301 Aoueous flaste fllth los 50lvtnl3
802 AOuaouE wastc wrlh lor other torrc

orgen|cs
8(Xl So.nt acd fllh mtrllr
8Or SOcttt actc, wrlhout mfial3
805 Acrdrc aQueous r€sta
806 CauStrc Solutlon rvrln melels Dul no

cYanrdes
8OI CaucE sotut]on wlth m6(als rnd cYanlda!
Botl Ceusrc solutnn fllh cyantdcg DUI no

mclrlr
BOtl Socnt c.ustc
810 Causrc a{umus wuti
Bt1 tqumus rf,|ll ilih rtlfir€ lulfidtl
BtZ lqumus fifc iltil oth.r ru&Irt! (c.9-.

rrptgrtl:)
813 Orhfi aqucout flastt wrth hrqh dlsso{wd

SOlrds

3la ?fner lqueous rrasle fltfi 10* dlssolved
SOtTOS

815 Scruobcr relGr
816 Lcacnatc
817 Wastt lroutd mcncutY
816 Otnar rnoqlenlc hgulo (spaclty rn 'Facrlrly

Notrs','l

ITaOFGAHIC SUJDGES-wiso lhll rt onmt '
rty rnorlinrG fitn rnodtrrt+lG{l€h rtff
corltont and lor ofgrn.c contafnl 9umillh.
819 l-rmc sludga ilthout milrlt
820 l.imc sJudgo wlth mfilJm.tJ rrldfiud.

slrJd(lt
8in W|.!ilfittti trErlmarYl slutlqf wrth lfltc

orgurlc:t
BiE otncr w.ltttlurttfi trlttmiff iludg.
B?J Untrtetd pltttng sltrdgo [lt,rout cY.n|dc!
B2a Uiltletd Platrng sltrdiF f,rtlt q/rntd6
823 Oth6f sludgt wrth qnntd6
626 Sludga wrth rua5llw sulfides
827 Slu<lgc wrlh olhcr rtacrrvl;ll
B2E Oegraesrng sludge *rth molal scali or

titngs
829 Arr pollutlon conlrcl c,erilce sludge (e.9 .

lly asfi. wt{ scruEber studEcl
B3O Scdrmcnt or iag€on dragoul contamtnatod

fllh onganrcs
831 Srdrment or legoon dragout contamrnstd

tllh rnor[Fnrct OntY

832 Onlhng nrud
833 Asbestos slurry or sludqa
834 Chlorlde or oth€r Drrno sludge
835 Oithcr rnorganrc sludgt (socctfy rn

'Facrhiy uotes'')

IHORGAH|G SOLIOll-Wastc lhel ti pnmtnlY
Ino4Fnrc rnd solld. wlih lou oEBnlc contcnl
and lff-lofitodetala f,ettf coniefit: nol
pum9aolt.

836 Sorl contarntnat€d wlth organrcs
Hr sorl contamrnated wllh tnotlanrcs onlY

838 Ash. slag. or o{hcr rlllduc ltEm rnctn€r'
alEn ol radtt

s!9 ohir "dry" ash, sleg, of thcrmll
rtUdUC

84{} "Ory" limr or miull llYulliltde tolldg
charBtcallY "firrd"

&+t "Ory" Irmt or mclel hEfluldt tollds nd
,1h6,.

UZ Mtlll scil., filings. or scftlg
843 Empty of crusFcd mdal clrurns or coll'

tatnQft
Bg Bancncs or Dart"rY oans. ca$ngS' CorEs

845 sprnt sotrd ftltcrl or aclsoro.nls
BJ6 Asb.tlos sollds end debns
847 MtLt{fanrdtselts/chemrcalt
8aE Frrctrw c1snlde saltgchGrntcals
849 Flmcttw sulfidr sallUchtrnlcrl3
BS0 Othrt rrrcrrw sellt/chlmprls
g5l othr mltel saltYchittltcslr
8S2 Ohrr rrSr rnorql.nlc chemrcrls
B,f,l IJD p.cts3 ol o{d chcmlcds only
BSa tab P.cEr of dcons ontY

855 Mircd lrD Peclcs
EIi{i Othr rrrotgrnrc lollds (tp*tfY rn

''Ficrlity Hcrlc')

lilOHGilHlG GAsEli-tthq. tntt rs prrmenty

rnoqFn|c ltlh 81il orlrn|c colll ltt rfld E I
{FS * ilmcphcric Prlis{rfl.
BliT lrrcrgrnrc gnsm

ORGIH|C LIOUIO$-wastc that ts pnmanly
oqlsntc and ri hrghlY tlutd. wtlh tow rnorqanlc
solids contcnt and lfl-lo-rnodGlillt waftr
continl
858 concentnted solvont'water soluhor'l
859 Halogcneled (e.g.. chlonnatcd) solwnt
860 Nonhslogtnat€dsoltont

851 Haloqaneted/nonhalogenaled solveni
mtrtufe

862 Oll"walti omulslon or rnrrture
863 wasta orl
864 Conctntrated aqueous solutron cf clne'

or!trn|c3
865 Conctnimltdphenoltcs
866 Oqenrc piln(. rnl, llcquer, or varnrsn

86/ Adhesryca or arporltts
868 fulnl thrnnar or oclroleum drstrllates
86S Reacttw or polYmerrraEl€ orgitntc rQtrro

B?0 Other organrc trourd (speclty rn Facrtr(v

Hotas.')

OFGAIIIC SUJOGES-WaSIE that rs gnmarrtY

o4lflntc. wlth lofl-l+modcrate rnorgantc sollos
contanl and retar content: PumoaDls

BPt

972

B7:I
971
875
EI76
gn
EIB

87Il

Shll bonoms ot helogrnatcd {a g . cnlorr'
nrtd) sohontltor olh€r organrc irqurds

Stlll Ddtoms of nonhelogenateo
sohrtnts or othtr organtc lrqurds
Orly sludg€
Qrganrc oatn! or 'nt sludge
Feactpc or potymenlatrle orsan,cs
Flesrns. tani. or larry sluoge
Brologleal lreatment slucge
se*age or otltor unlreated Drologrcal
sludgt
Other organrc sluogo (sDecrlY ,n
''FrcrlrtY Notc:')

OBGAHIC SOLIOS-WESo thet rs on.nenly
oagilrlc iltld lolid. flrth low'temoderirte
tno4Fn|c contcnl iurd watcr 966196f . i'lot

flrmpnEl..
BS Hrlogontld gegrctdc solrd
Bfi trloflhrlo€trnrItd oattllcldc sohd

BSil Solld rrtns or potymanzgd oqanrcs
BliS Sprru crrton
884 Hcglw orgrnrc solid
8EE EnfV fibrr or Ple.src conlErnont
886 t D PtcE ol old chcmtcals onlY

B{f, l:b Pecl$i ol dtons onlY

888 Mired laD oaclG
8€S O'thcr halogcnal€d organrc Soltd

89O Othar rEnhalogtnat6d organrc solrd

oEGAHlc GISES-wa$e thal rs orrmanlY
oqlantc wrlh losl+mod€rale rnofiganrc content
and rs r gas at slmos9h€nc pr?ssure'

Bgr Orgrntc gnsos
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EXHTBIT 8-2.
(Refers to question 8.06(c))

MANAGEMENT METHODS

l{1 = Discharge to publicly ouned
rrrasteueter treetment vorks

H2 = Discharge to surface uater under
NPDES

H3 = Discharge to off-site, privately
ovned vasteuater treatment uorks

H4 = Scrubber: a) caustic; b) uater;
c) other

H5 = Vent to: a) atmosPhere; b) flare;
c) other (specifY)

!{6 = Other (specifY)

TRBATTE!ff AflD RSCTCIJTIG

fncinerat lon/ therual treetEent
1I Liquid injection
?I Rotary or rocking kiln
3I Rotary kiln uith a liquid injection

uni t
4I Tuo stage
5I Fixed hearth
6I l{ultiple hearth
7l Fluidized bed
8I Infrared
9I Fume/vapor
10I Pyrolytic destructor
111 0ther incineration/thermal

t reatmen t

Reuse as fuel
lRF Cement kiln
ZRF Aggregate kiln
3RF Asphalt kiln
4RF Other kiln
sRF BIast furnace
5RF Sulfur recovery furnace
7RF Smelting, melting, or refining

furnace
8RF Coke oven
gRF 0ther industrial furnace
10RF Industrial boiler
1lRF Utility boller
12RF Process heater
t3RF Other reuse as fuel unit

FueI Blending
1FB FueI blending

SoIidi flcat ion
1S Cement or cement/silicate processes
25 Pozzolanic processes
35 Asphaltic processes
45 Thermoplastic techniques
5S Organic polymer techniques
65 Jacketing (macro-encapsulation)
75 0ther solidification

Recovery of solvents and liquid organics
for reuse
1 SR Frac t i ona t ion
zSR Batch stiIl distillation
3SR Solvent extraction
4SR Thin-film evaPoration
5SR Fi 1 tration
6SR Phase seParation
7SR Dessication
8SR 0ther solvent recovery

RecoverY of netals
1l'tR Activated carbon (for metals

recoveri )
zHR Electrodialysis (for metals

recoverY )
SFiR Electrolytic metal recoverY
4HR Ion exchange (for metals recovery)
5HR Reverse osmosis ( for metals

recoverY )
5HR Solvent extraction ( for metals

recovery )
7t{R UItraf iltration ( f or metals

recoverY )
8t{R 0ther metals reeovery

gasteveter Treatuent
Af ter each uaster,rater treatment tyP€

Iis ted belou ( lIJT - 66UT) sPeci fY
a) tank; or b) surface imPoundment
( i.e. . 63uTa)

Equalieat ion
lllT Equalization

Cyanide oxidation
2gT Alkaline chlorinat ion
3I/I 0zone
4lJT Elec t rochemi cal
5UT 0ther cyanide oxidation

General oxidation (includinB
disinfection)
6UT Chlorination
7gT 0zonat ion
EtlT W rad ia t ion
gUT 0ther general oxidation

Chemical precipi tat ionr
10UT Lime
t 1IJT Sodium hydroxide
tZilT Soda ash
13UT Sulfide
141JT 0ther chemical precipitation

Chromium reduction
15UT Sodium bisulfite
16uT SuIfur dioxide
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EXHIBIT 8-2. (continued)

I{A}IAGEHENT HETHODS

171IT Ferrous sulfate
18IJT 0ther chromium reduction

Complexed metals treetment (other than
chemical precipl tat ion by ptt adjus tnren t )
19lIT Complexed metals treatmenl

Emulsion breaking
20UT Thermal
2LIJT Chemical
22UT 0ther emulsion breaking

Adsorp t ion
23VT Carbon adsorPtion
24I,lT Ion exchange
25gT Resin adsorPtion
26lJT 0ther adsorPtion

Stripping
27UT Air stripping
28UT Steam stripPing
29I,lT 0ther stripping

Evapora t ion
301IT Thermal
31I,IT Solar
32IJT Vapor recompression
331,1T 0ther evaporation

Filtration
34i,lT Diatomaceous earth
35nT Sand
36IIT t{uI t imedia
37vT 0ther filtration

Sludge deuatering
38lfT Gravi ty thickening
39IJT Vacuum filtration
40UT Pressure filtration (belt, plate

and frame, of, leaf)
4ltJT Centrifuge
4zlflf 0ther sludge devatering

Air flotation
43VT Dissolved air flotation
44I,fT Partial aeration
45UT Air dlspersion
46gT 0ther air flotation

OiI skimming
47UT Gravity seParation

48UT Coalescing PIate separation
49UT Other oil skimming

Other liquid phase seParation
50llT Decan t ing
51$T 0ther Iiquid phase separation

Biological treatment
52tJT Ac t iva ted s ludge
53lIT Fixed film-trickling filter
54ffT Fixed film-rotating contactor
55UT Lagoon or basin, aerated
56nT Lagoon, facultative
57tlT Anaerobic
581IT 0ther biological treatment

0ther uastevater treetm€nt
5911"t Het ai r oxidat ion
60UT Neutralization
61UT Ni trification
52uT Denitrification
631JT Flocculat ion and/or coagulat ion
64tIT Set tling (clarif ication)

'65lJT Reverse osmosis
66ffT 0ther wasteuater treatm€nt

OTEER ITASTE I3EATI{BT{T

1TR 0ther treatment
zTR other recovery for reuse

ACCUfl'I.A'TION

1A Containers
2A Tanks

STORAGE

1ST Container (i.e., barrel, drum)
2ST Tank
3ST lJaste pile
4ST Surface imPoundment
5ST Other storage

DISPOSAL

1D Landf i 1t
2D Land treatment
3D Surface impoundment ( to be closed

as a landfill)
4D Underground injection velI

lChemical precipitation is a treatment operation vhereby the pH of a vaste is
adjusted io th; range necessary for removal (precipitation) of contaminants.
Hoiever, if the pn Is adjusted solely to achilve a neutral PH, THE OPERATT0N SHoULD

BE CoNSTDERED NEUTRALTZATTON (60rr).
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8.22. Describe the
(by capacitY)

CBI your Process

t_l

Incinerator

Combus t ion
Chamber

Temperature ( oC)

Primary Secondary

Not required for TDI

Location of
Temperature

Honi tor

Residence Time
In Combustion

Chamber (seconds)

combustion chamber design parameters for each of the three largest
incinerators that are u""i on-site to burn the residuals identified in

block or residual treatment block flov diagram(s).

Primary Secondary Primary SecondarY

Indicate if 0ffice of Solid Uaste survey has
by circling the appropriate response.

Ygs . . . . . . . . . . I . . ' ' ' t ' r I ' ' 
t ' t ' ' t t ' ' I ' ' '

been submitted in lieu of resPonse

No

8.23 Complete
are used

CBI treatment

t-l

the follouing table for the three largest
on-site to burn the residuals identified
block flou diagram(s).

(by capacity)
in your process

incinerators that
block or residual

Types of
Emissions Data

Avai lableIncinerator
Air Pollution

Control Devicer

N/A

Indicate if 0f f ice of Solid I,Iaste survey has
by circling the approPriate response.

been submitted in }ieu of response

NO r........r.t..+.'..

'Ur* the following codes to designate the air pollution control device:

c

0=

Scrubber (include tYPe of
EI€ctrostatic preciPi tator
Other (specify)

scrubber in parenthesis)

t-l t{ark (X) this box if you attach a continuation sheet'
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SECTION 9 gORKER EXPOSURE

General Instructions 3

Ouestlons 9.03-9.25 apply only to those processes and vorkers involved ln manufacturing or
processlng the listed iubstance. Do not include vorkers involved in residual vaste
ireatrnent-unless they are involved in this treatment process on a regular basls (i.e.'
exclude nalntenance vorkers, construction vorkersr etc.).

l-l llark (X) this box if you attach a continuation sheet.
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(

PABT A EHPLOYHENT AI.ID POTENTIAL EI(POSI,RE PROFILE

9.01 tlark (X) the approprlate colunn to lndlcate vhether your coapany ralntalns records on
the folloulng dita elenents for hourly and salarled yorkers. Spectfy for each data
elenent the year ln vhlch you began lalntalnlng records and the nunber of years the

CBI records for that data element are ralntalned. (Refer to the lnstructlons for further
explanation and an exanple. )

I _l

Data Element

Date of hire

Age at hire

IJork history of individual
before employment at your
faci 1i ty

Sex

Race

Job titles

Start date for each job
title

End date for each job title

IIork area industrial hygiene
moni toring data

Personal employee tronitoring
data

Employee medical history

Employee smoking history

Aecident history

Retirement date

Termination date

Vital status of retirees

Cause of death data

IJorkers llorkers
Data Collection

Began

Number of
Years Records
Are llaintained

Length of employ-
@

Data are llaintained for: Year in thich

I 970

x 1970

l9 70

I970_- ..

x x l.q 70

l 970

I 970

1970.

19 70

l9 70

t970

19 70

II

II

n

lr

ItI/l\

x

llII

il

t_l Hark (l() this hox if you attach a continuation sheet'
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9,02 In
in

CBI

t:I

aceordance sith the instructions, complete the folloving table for each activity
shich you engage.

El'

Ac t_ivi ty

t{anuf ac ture of the
listed substance

On-site use as
reac tant

On-site use as
nonreac tant

On-site preparation
of products

b.

Procsss Categgry

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

N/A

IV/A

ry/A

N/A

N/A N/A

N/A N/A

N/A

1s.680

N/A

..N/A N/A

. N/A LI/A

N/A N/A

N/A N/A ..
N/AN/A

N/A N/A

c.

YearIy
Qualrti ty (kg)

. N/A

N/A

d.

TotaI
Ilorkers

N/A

N/A

e'

To tal
llgrker:Hours

N/A .

N/A

N/A

N/A

63.000

N/A

N/A

N/A

l-l l{ark (X} this box if you attach a continuation sheet.
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I

9,03 Provide a descrlptive Job title for each
encompasses vorkers rho nay potenttally
Ilsted substance.

CBI

I-l
LaFor Ca te8ory

Foreman

at your faciltty that
vl th or be exposed to the

Iabor category
come ln contact

Descriptive Job Titlq

A

B

c

D

E

F

G

E

I

J

Group Leader

Automatic Foam Machine Operator

lst Class assembler

Utility operator

I-l Hark (X) this box if you attaeh a continuation sheet.
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9.01 In tccordencc alth thc lnstructlons, provlde your process block floc dtagrer(s) end

tndlcatc .lroclatGd rork erels.

CBI

t:l Procese tyPG r...r.r Polyurethanei foam insulation manufacturi

ITI ilark (x) thls box tf ]tou attach a continuation sheet.
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9.05 Describe the various
may PotentiallY cone
additional areas not
7.02. PhotocoPY this

gEI

l-l Process

work area(s) shoun in question 9.04 that encompass vorkers vho

in contact vith or be exposed to the listed substance. Add any

shovn in the process block flov diagram in question 7'01 or
question and complete it separately for each process type'

type ....... Polyurethane foam i"=r1utio" ru""fr"t

Descr_iption of l,lork Areas and urorker Act-ivities

Foam fixture loadirg; foam machine operation & calibration
IJork Area ID

1

2

3

4

5

5

7

I
9

10

Foam fixture unloadin

l-l Hark (X) this box if you attach a continuation sheet.
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9.06Corrp}ctethcfollorlngtebleforeachyorkarealdentlfledlnqltestlon9.05'endfor
ecch tabor ""t"go"i^It iiii=tlliriii"tiii "n"oip.sses 

vorkers-'iho nav potentlallv
cone tn contact ,rln'i"'il'"*;;;-i"-iil iiiici sub"tan"e' Photocopv thls questlon

cBr ;i-";pi:i;-ii ""patii"rv 
foi each Process tvpe and vork area'

l:l Ptoeess type ....... Polyurethane "foam insulation manufacEurin

Number I
IJork area e ......."r"""

Number of
IJorkers
Exoosed

2

Physical
State of
Lis ted

Subs tancerLabor
Category

A

Hode
of Exposure

(e.g., direct
skin contact)

Strrn contact/
inhalat ion

4-SkIn contact/
inhalation -

J- contacE/
inhalation -
Stcrn conEacf/
inhalation

Average Number of
Length of DaYs Per
Exposurg lear
Per .Dayt Exposed

2

I

I

GU/ OL

- GU/OL

245

n4q

GU/OL -. E 24\

GU/OL 245

lUse the folloving codcs to deslgnate the Physical state of the llsted substance at

the point of exPosure:

GC = Gas (condensible at arnbient SY =
temPerature and Pressure) AL =

GU = Gas (uncondensible at ambient 0L =

temperature and Pressure; IL =

inciudes fumesr vaPorsr etc' )
S0 = Solid

,u=" the folroving codes to designate average length of exposure per dayr

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

Sludge or slurrY
Aqueous liquid
0rganic liquid
Immiscible liquid
(specify phases, €.S.r
90t vater, 102 toluene)

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

Ix I llark (X) this box if you attach a eontinuation sheet.
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9.06 corrprete the forrovlng tabre for each vork area ldentified in question

each rabor category at vou.-facility that encompasses norkers vho may

come in contact uith or [*-**posed io the listed substance. Photocopy

"na-"orplete 
it separately foi each Process tyPe and uork area'

9,05, and for
poten t iaIIy
this question

CBI

I:l Process tYPe .."r'l

Tork area rr. .. " ""' r" " " lr'

Polyurethane foam insulation manufacturin

Number 2

Labor
CateqorY

-ar,I,-- A

D

Number of
Ilorkers
Exoosedr

2

Hode
of Exposure

(e.g', direct

inhalation
Skin contact/
inhalat ion GU&L-

Physical Average Number of
State of Length of DaYs Per
Listed ExPosur? Year

sutglen"el- Per DaY' ExPosed

-rrA145
24s

ffi
inhalation GU/OL 24s

lUse the follovlng codes to deslgnate the physical state of the llsted substance at
the point of exPosure:

GC = Gas (condensible at ambient SY =

temPerature and Pressure) AL =

GU = Gas (uncondensibLe at ambient OL =

temPerature and Pressurei IL =

includes fumesr vaPorsr etc')
S0 = So1id

,U=" the follorring codes to designate average length of exPosure per day:

A = 15 minutes or less D =
B = Greater than 15 minutes, but not

exceedinglhour E=
C = Greater than one hour, but not

exceeding 2 hours F =

Sludge or slurrY
Aqueous liquid
0rganic Iiquid
Irnmisci ble liquid
(specify phasesr €'E.r
90?{ trater, 10U toluene)

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

[-l l{ark (X} this box if you attach a continuation sheet.

j

I

I

- -

93



9.07 For each labor category represented in
Ileighted Average (TI,IA) exposure leve1s
Photocopy this question and complete it
area.

CBI

t-l Process type r r. o...

question 9.06, indieate the 8-hour Tine
and the lS-minute peak exposure levels.
separately for each process type and sork

Polyurethane insulation manufacturi

I{ork area . . . . r . r . o . . . . . . . . . . . ' t ' ' + t ' I ' ' ' + t t ' ' } ' Number I

8-hour TII4 Exposure Level
(ppm, .mg/m3, oiher-qpecify)Labor Catqgory

A UK

l5-Hinute PCak ExPosure Level
(ppm, mg/m', oqller-speeifY-),

UK

UKUK

0.0025PPM

0- 15 PPBrs

The above data was not obtained exclusively during the reporting year, but is
believed to be representative of exposures during that tine.

This is area monitoring during the calibration process. It does not represent
personal samples,

lTl Hark (l() this box if you attach a continuation sheet.
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9.07 For each labor category rePresented ln
tletghtedAverage(TIIA)exposurelevels
ptrotocopy thls questlon and complite tt
area.

questlon 9.06, lndlcate the 8-hour Tfue
ind the lS-minute peak exPosure levels'-r*p"trtely for eath process tyPe and York

CBI

t:l Process tYPe "rrr" Polyurethane foam insulaEion manufacturing

Number 2
llork area .........

labor Cate8ory_

A

The above data
believed to be

8-hour Tv$ ExPosure Level
(ppm, mg/m', other-sPecifY)

l5-tlinute Peak E:tPosure level
(ppu, ng/u', Qlher-sPecifY)-

0.002 PPM

was not obtained
represenEative of

exclusivelY during the
exposures during that

reporting Year, but
time.

IS

this box if you attach a contlnuation sheet.t-l l{ark (x)
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9.09 Por each sanple type ldentified ln questlon 9.08, describe the type of sanpling and

CBI analytlcal m-thodology used for each type of sanple'

I-l Sarnpte Type Sanpllng and Analytical llethodology
Personal saEple
(ceilinq detemination) GMD Svstems Surespot Badge; paper tafe, oolnr ehrnga ao-porlssn
Area sample
( continubus )

onz)
+ other -ar.eas 

(cojrtinuous)
Personal sample
( cont inuous )

( cont inuous )

Glm Systems Autostep 920; difect readi"e monito.
Midget impinger, TDI reagent, high performance liquid

--,. chromatography (HPr,f )

MDA MCM-4 000 ; GI{D Autos tep 92A; TDI reagent /ttpl,C

e)

MDA MCM-4000 oersonal

9.10 If you conduct personal and/or ambient air
specify the folloving information for each

C-BI

t-l Detection Limit2 Hanufac turer

monitoring for the listed substance,
equipment type used.

Eguipmen! Typel

H GMD Systems. Inc.

Averaging
Time (hrJ
0 .0067
0.0667

0.25

Hodel Number

q20
550 Series
Sure-Spot

I ppb

A 20 ppb ( ts min) GMD Systems, Inc

t ur*
A=
B=
c=
D=
Use

Eu
F=
G=
H=
T
I

'u="
A=
B=
C=

the folloving codes to designate personal air monitoring equiPment types:

Passive dosimeter
Detector tube
Charcoal filtration tube vith Pump
Other (specify)
the folloving codes to designate ambient air monitoring equipment typesr

Stationary monitors located vithin vork area
Stat ionary moni tors }oca ted r^ri thin f aci 1i ty
Stationary monitors located at plant boundary.
l{obi Ie moni toring equipment (speci fy) Autostep Model 920

0ther (specify)
the folloving codes to designate detection Iimit units:
ppm
Fibers/cubic centimeter (f/gc)
Hicrograms/cubic meter (u/m- )

tT-l l,lark (X) this box if you attaeh a continuation sheet
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PART B IJORK PLACE HONITORING PROGRAH

9.08

CPI

I-l

If you monitor vorker exPosure to the Iisted substance, complete the folloving table.

\

Sample{,Tes t

Personal breathing
zone

General vork area
(ai r)

Ilipe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

Allergy tests

0ther (specify)

Testing Humber of
Frequency Samples
(pgr year) (Per test)

0-2 1-2

0-6 1-30

Analyzed
IIho In-House

sampresl (Y/nl

Number of
Years Records
llaintained

30+ v{s

30+ ,Yqs

llork
Area ID

32"r
Line I

N/A

N/A .

N/A

N/A

N/A

N/A

A,B ,D

ArB,D

Other (specify)

0ther (specify)

'Ur* the folloving codes to designate vho takes the monitoring samplesl

A = Plant industrial hYgienist
B = Insurance carrier
C = 0SIiA consultant
D = 0ther (specify) @er; osHA inspector

t-l Hark (X) this box if you attaeh a continuation sheet.
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9.09 For each sample tyPe identified
C.BI analytical methodology used for

t-l Sample_ TypeArea samples
(continuous) MDA Scj

in question 9.08, describe the type of sampling and

each type of samP1e.

Sampling and Analytical Hetlrodolg.gy

Belisle colorimetric method
Area samples
( short term)
Area samples
( short term)

MDA Scientific Model 7000 TDI detecto

ali method

9. 10

CBI

I-l

If you conduct personal and/or ambient air
specify the follouing information for each

Equ-ipment Typel
)

Detection Limi t-

moni toring for
equipment tYPe

l.lanuf ac turer

the listed substance,
used.

Averaging
Time (hr) Hodel Number

t u=*

A=
B=
C=
D=
Use

Eu
F=
G=

the fol).oving codes to designate personal air monitoring equipment types:

Passive dosimeter
Detector tube
Charcoal filtration tube vith pump

0ther (specify)
the folloving codes to designate ambient air monitoring equipment types:

Stationary monitors Iocated vithin vork area
Stationary monitors located vithin facility
Stationary monitors located at plant boundary

H = Hobile monitoring equipment (specify)
I = Other (specify)

'U=* the follor+ing codes to designate detection limit units:
A=ppm
B = Fibers/cubic eentimeter (f/gc)
C = Hicrograms/cubic meter (U/m-;

l-l Hark (l{) this box if you attach a continuation sheet.
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9.11 If you conduct routine medical
the tisted substanee, sPecifY

CFI

t-l

tests for monitoring the health effects of exposure to
the type and frequency of the tests'

Frequency
(veekly, monthlY r YearIY' e.tc JTest DescriDtion

None

l-l Hark (X) this box if you attach a continuation sheet.
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PART C ENGINEERIHG CONTROLS

9.12 Describe the
to the listed
Process type

CBI

l-l Process tYPe

engineering controls that you use to
silb" tance. ptrotocopy this ques t ion

and vork area

reduce or eliminate vorker exPosure
and complete it seParately for.each

Polyurethane foam insulation manufacturing
aaeaaaaaalaaala

Enqineering Controls

Ventilation:

Loca1 exhaust

General dilution

Other (sPecifY)

Vessel emission eontrols

Hechanical loading or
packaging equiPment

0ther ( speci fY)

Upgraded Year

.- (Y/N) Upgraded

Number I
Ilork area ....+.."" " t" "' r'r "

Used
(Y/N)

Year
Ins talled

I 973

t?.73

I 984

N

tX I l{ark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the
to the listed
process type

98I

t:l Process tvpe

engineering controls that you use.to reduce or eriminate worker exposure

subsrance. 
-iil;io"opv this question and complete it seParately for Fac\

and vork area.

Polyurethane foam insulation manufactur:-ng
.ataaaaalaalaal

Ensineering Controls

-

Ventilationr

Local exhaust

General dilution

Other (specifY)

Vessel emission controls

t{echanical loading or
packaging equiPment

0ther (specifY)

Number 2
llOrh area ......"rr t"t't "t'r tt.. r

Used
(Y/N)

Year
Ins talled

UK

Upgraded Year
_ ( Y/N) ,VPgraded

l_l l{ark (X) this box if you attach a continuation sheet'
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9.13 Descrlbe all equtprent or process rodltlcatlons you have nade rithln the 3 years

prlor to ttre reporiirrg i""I- irr"i-r,.re resulted ln e reductlon of corker exPosure to

the tlsted 
"rrt" 

tani..- 'Por each equlplent or Drocess aodlfleatlon descrlbed' state

the percent.gie ."auliron-in-";e.airi that rasulted. Photocopy thls question and

"oipiii" 
rt leparaieri for eael process type and vork area'

CBI

l:l Process tYPe "r""' PolyureEhane to

Number Illork area
Reduction in IJorker

t or Process Hodificelion Exoosure Per Year (Z)
-l ..

307 .3,t

* Actual production droP
determine if there has

in units. We db not
been a corresPonding

have uronitoring data Eo

reduction in exposure.

Raw material substitution

l=l Hark (X) this box if you attach a continuation sheet'
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g.13 Descrlbe all equiprent or Process lodlflcatlons you have uade vithln the 3 years

piroi to ttre rdpoiiing y."i th.t have resulted ln a reduction of vorker exposure to
[te-ffstea "uu"i."i..- 

'p;;-dah equlprent or procesa aodl flcat I on. descrlbed ' state
iiil p!r"e"tig"-."au.ifo"-f"--ifo",i."'that resirltcd. Photocopy thls question and

"oipiit" lt'ieparately for each process typc and vork area'
CBI

I-l Procgss tYPe r..,...r PolureEhane foam insulaEion manufacturin

Number 2Ilork arga ....'.....t

t or Process l{odification
Reduct ion in llorker

Exposure Per Year (U)

Raw material substitution 307 .3 ?k

:t AcEual production
if there has been

drop in units.
a corresponding

We do not have monitoring
reduction in exposure.

data to deEermine

I-l t{ark (X) this box if you attach a continuation sheet.
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i {\

PART D PERSONAL PBOTECTIVE AND SAFETY EQUIPI{ENT

9.14 Descrlbe the personal protectlve and safety equlpnent that your vorkers rear or use
in each vork area ln order to reduce or elirnlnate their exposure to the llsted
substance, Photocopy this question and eonplete it separately for each process tyPe
and rork area.

CBI

I*l Process type r..r'r.. Polyurethane foam insulation manufacturing

Number I

Equipmen-!. ,fypes

Respi rators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resis tant gloves

Other (specify)

IJear or
Use

(Y/N)

N*

Y

Y

Monitoring results have indicated that
for operation of this process, however,
equipment, maintenance activities, and

respiratory proEection is not required
respirators are r^rorn for calibration of

spi11 clean up.

l-l l{ark (X) this box if you attach a eontinuation sheet.
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9.15 If vorkers use resplretora vhen eorklng vlth the llsted substanee' speclfy for each
process type' the vork areas vhere the resplrators are used, the type of
resptratoii used, the averagc usage, vhether or not the resplrators vere flt
tesled, and the type and friquency of the flt tests. Photocopy thls questlon and
conplete it separately for each process type.

CBI

l-l Procgss type .. . . r r. . t

tlork
Area

Polyurethane foam insulation manufacturing

I Air-purifyine

Respi rator
Type

Averagg
Usage'

A

Fit
Tested

(Y/N)

Y

N

Type of
Fit Test'

Frequency of
Fit Tests
(pe-r year)

QL

Supplied air (positive
pressure )

Self-conEained breathine E .

tU"" the folloving codes to designate average usage:

A = Daily
B = Ileekly
C = Honthly
D=0nceayear
E = Other (specify) during spil1 cleanup

'U"* the folloving codes to designate the type of fit test:

0L = Qualitative
0T = Ouantitative

As in 9.14, respirators are only worn for calibration (air-purifying), naintenance(supplied air), and spilL cleanup (scBA). The lasr two activirils iould occur
anywhere in the area.

t-] Hark (X) this box if you attach a continuation sheet'
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I

H

PART E IJORK PMCTICES

9. 19 Describe all of the vork practices and admlnlstrative controls used to reduce or
eliminate vonker exposure to the llsted substance (e.g., restrict entrance only to
authorized uorkers, mark areas vith varning signs, insure vorker detection and

monitoring practices, provide uorker training Programs? etc.). Photocopy this
question ani complete it separately for each process type and vork area.

.C.BI

I-I

llore Than 4
Tines Per -Day

Polyurethane foam insulation manufacturi

liOfk afea ...... + r. r.. r... r. t. r+ r.1.r.r........ r r. + r. +... Number I

Restricted access to area; warning signs posted (Ufpe); hazard communications are

used to reduce or eliminate routine worker exposure. Engineering controls have

been installed to prevent spi11s.

9.20 Indicate (X) hoe often you perforn each housekeeping task used to clean up routlnc
Ieaks or spitts of tne iistia substance. Photoeopy this questlon and colplete lt
separately for each process type and vork area.

Process type ...... Polvurethane fosm insulatioa panufactr'.i.'g

llOfk afea r,.... r.l r r. r. r * r 1..,.. +. r. +..,. + r.. r. Number I

Housekeeping Tasks

Sveeping

Vacuuming

lJater flushing of floors

Other (specify)

Urip pan cleanup -

Less Than
0nce Per Pay

x

1-Z Times
Per Da.y

.x

3-4 Times
Per Day

Becauae we do not experience routine spi1Is, we carinot provide frequencies for the
houeekeeping tasks for spi116. When a spill does occur, a neutralization solution
is used to flush the area and the liquid is absorbed.

tf l Hark (X) this box if you attach a continuation sheet.
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(

9.19

CBT

t-l

PART E ITORK PRACTICES

Descrlbe rll of the uorl prlctlcag rnd rdllnlstrattve controls used to reduce or

"ii;i;;i. vorker exposur. to the lgtcd substance (c.8.' rest-rlct -entrancc only to
irit"iii"a voiiers,'rarf rreas vlth rernlng slgns, lnsurc vorker detectlon end

i..iioring practlces, provlda vorkcr trelnlng prograos, ete'1' PhotocoPy thl!
qriiiion ini corpleti it seParataly for each process tyPe and vorl erea'

Process type r.

Ilork area ..r..

Polyurethane foam insulation manufacturi

Number 2

Restricted acceas to areal varning sigas posted (MPA); hazard comunicatione are

used to reduce or eliminate routine worker exposure. Engineerin controls have

been installed to prevent spills.

lIork area .rrrrr.. e'..'i...'."..'+'r'rr'rt' Number 2

9,20 Indicate (X) hov often you perfora crch housekccplng task used.to elean up- routlnc
I;;i;-;; ipifts of tt. itstla substence. Photocopy thls questlon and corplete lt
separately for each Process type urd York area'

Process type ...... Polvurethane foan ingulation oanufactr''i"g

HousEkeeping Tasks

Sveeping

Vacuuming

lJa ter f lushing of f loors

0ther (specify)

Drip pan cleanup

Less fhan
Once Per-Day

x

l-Z Times
P-er Day

T

3-4 Tines
ler Day

Hore Ttran 4
Tinqs Per DaY

Because I,e do not experience routine spiIls, ve cannot provide frequencies for the
housekeeping tasks for spills. I{hen a spi1l does occur, a neutralization solution
is used to flush the area and the liquid is absorbed,

l:l Hark (X) this box if you attach a continuation sheet'
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g.2l Do you have a vrltten ledlcal actlon plln for responding to routine or energency
cxposure to the llsted substance?

Routlne exposure

Yes
MSDS represents written medical action plan

NO + r r r t a i r . I a I t a a I ! a . a I 
' 

t + t 
' 

I t t 
' '

Emergency exPosure

YeS ....US.D.S..qqREqEerlq$.WfittgE.mgdigal. aCIiOn plan ... ] 1r r. r... r r '. r... r r. r '... *.

NO + r . a r a . . r . i a t I t a a a I I ' 
. t I t t t r 

' 
t I 

' '

&
2

t
2

If y€sr vhere are

Routine exposurel

copies of the plan maintained?

Human Resources First Aid

Enrergency exposure: Human Resources First Aid

g.Z? Do you have a vritten leak and spill cleanup plan that addresses the listed
substance? Circle the apPropriate response.

6
7.

government response organizations?

Ygs . . . . . * . . . I . . . I . + ' r ' ' I '
(E)

2
NO + . r . . . . . . r . . . . . . ' ' ' ' + ' r t ' ' ' t ' ' e ' I r

9lA1 tho is responsible for nonitoring rorker safety at your facility? cirele the
EplroDriate response.

Plant safety :$Fqialist Director, Occupatiqqal S+fety +. r r ... r.. +,.(D

Insurance carrler ........-'r-<-. """ 2

OSHA consultant ....' ......'.-r\<. """'"'3

Other (speclfy) Director, Occupational Eealth """@

t-l Hark (X) this box if you attach a continuation sheet.

If I€s, vhere are coPies of the PIan Eaintained?

IIas this plan been coordinated vith state cr local
Circle the appropriate resPonse.

Iluman Resources
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SECTION 10 ENVIRONHENTAL RELEASE

General Instructions:

Cornplete part E (questions 10.23-10.35) for each non-routine release involving the listed
subitance that occurred durlng the rePortlng year. RePort on all releases that are equal
io or gr".t.. than th. lls ted-subs tanie' s r-portable quantlty va)'ue,-R0, unless the release
ts fedErally permitted as deflned tn 42 U.S.C. 9501, or is speclfically excluded under the
deflnltion 

-of'release 
as defined ln 40 CFR 302.3<22r. Reportable quantitles are codified

ln 40 CFR part 302. If the listed substance ls not a hazardous substance under the
Comprehensive Environtrental Response, Conpensatlon, and Liability Act of,1980 (CERCLA) and'
thui, does not have an RQ, thel report releases that exceed 2'270 kg. If such a substance
hovever, is designated as a CERiLlt hazardous substance, then report those releases that are
equal to or greaier than the RO. The facility nay have ansvered these.questions or similar
qtiestlons under the Agency, s Accidental Release Infornation Program and -may already have

ihis information readlly ivaitable. Assign a number to each release and use this number
throughout this part to identify the releise. Releases over more than a 24-hour period are
not single releases, 1.e., the ielease of a chenical substance equal to or greater than.an
RO nust-be reported as a separate release for each 24-hour pertod the release exceeds the
R0.

For questions 10.25-10.35, ansver the questions for each release identified in question
10.2j. Photocopy these questions and complete them seParately for each release.

PART A GENERAL INFORHATION

10.01 llhere is your facili ty located? Circle all appropriate responses.

CBI

t-l Industrial area .. .... '... 1

Urban area -. -.... 2

Residentlal area .. .... .G)

Agricultural area .. .... @
Rural area .......@
Adjacent to a park or a recreational area . ..'@
Irithln 1 mtle ot a navlgable vatervay ....@
llithin 1 rnile of a school, unlversity, hospital, or nursing home facility ,.'..'. @
Vt.thin I mile of a non-navigable lraterlray @
0ther (specify)

t_l Hark (X) this box if you attach a continuation sheet
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10.02 Specify the exact location of your faciLity (from
is located) in terms of latitude and longitude or
(UTH) coordinates.

47 22

49

Longitudg ................ r r r.. + r....... +....... r...

UTH coordinates ... o........ Zong , Northing , Easting

10.03 If you nonitor aeteorological conditions ln the vlclnity of your facility' provide
. the folloving lnfornation.

Average annual precipi tation . .I{qt .r.eqqiqg{.fgf .TDI.

Prgdominant vind dirgction .. r r .. ... r. - r. r.. r. -.

central point uhere process unit
Universal Transverse Hereader

4l

90 53

inches/year

10.04 Indicate

Depth to

the depth to

groundva ter

groundvater belov your facilitY.

. . . .Nqf, .fequired.for.TDI. . . . . r . me ters

10,05

CBI

t_l

For each on-slte actlvlty llsted, indlcate (I/N/NA) all routlne releases of the
Ilsted substance to the Lnvlronnent. (Refer to the lnstructlons for a deflnitlon of
Y, N, and NA. )

0n-Si,!.S AStivi ty

Hanufac turing

Import ing

Processing

0thervise used

Product or residual storage

Disposal

Transport

Environmental Release
Ai r lIa ter Land

N/A N/A N/A

N/A 
-

Y

N/A

Y

- N/A

N

NlA-, . N/A

N I,i

N/A N/+

NN

N/A t{/A

NN

l-l Hark (X) this box if you attach a continuation sheet.
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10.06 Provide the follouing
of precision for each
an example. )

CBI

r-l
Quantity discharged

Ouantity discharged

Quantity managed as
treatment, storage,

Quantity managed as
treatment, storage,

information for
i tem. (Ref er to

the listed substance
the instructions for

and specify the leve1
further explanation and

to thg air ..... r.........

in wastgvaters r......

other waste in on-site
or disposal units .r....r.

other uaste in off-site
or disposal units ....

3 kg/Yr + ..qK u

kg/yr r _ 7,

kg/yr + Z

8200 kg/yr +

* Air discharge is based on discharge of 50 lbs/million lbs processed as

determined by a West German studY.

t-l Hark (X) this box if you attach a continuation sheet.
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10.08

qBI

i--l

Describe the control technologies used to minimize release of the listed substance
for each process stream "ontaining 

the listed substance as identified in your
process biock or residual treatreilt block f lov diagram(s). Fhotoeopy th j s rltrest i.rt
and complete i t separately for each process type'

Prccess type . PolyureEhane foam insulation r,ranufacturing

Stream ID Code Control Technology Percent Efficiqnrrlr

None

t- | l{ark ( x) thi.s box i f 1;,ou at tac}r a ecn t inrrat ion shee t

LTz



PART B RELEASE TO AIR

10.09 point Source Emlssions -- Identify each emlssion Point source contalning the }isted
substance in terns of a strean ID code as identifted in your process block or

CBI resldual treatment block flow diagranr(s), and provide a descriPtion of each point.: ;;;;: Do not include rav materlal and produtt storage vents' or fugltive emission
I-l ;;;;a;" (e.g., equiprent leaks). Photocopy this question and complete it separately

for each process tyPe.

Process type ......

Point Source
ID Code

Polyurethane foam insulation manufacturing

M{ ll}fir2 32" foam oven

Descri Emi ss ion Point Source

l:l Hark (X) this box if you attach a continuation sheet.
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10,l0 Enissiur characteristics - - characterize tne gnissiorrs
10.09 ty ccrpleting rhe follmring rable-

for mch Rrint grrrce ID Crrte idsrtified in questiur

CBI

I:I

DrH l/Mrr2 V

Average
Enissiurs

-Gs/@L
0

Average
Enissicn

-Issls-
0

l'{axirnm
thrission

Rate

lIUsrQ-
0

l{axfurrrn
Enissim

Rate
Fre<pency

("tg1t=/yr )

230

l{aximm
Enissim

Rate
hratitrr

( .lVevart )

480

Point
*rurce

m Ptrvsical
Code Siater

Fre4rercy' Drrtiurl
(@q1tf ). (m4dav)

230 480

tU* thu foUmring codes to desiglrate ptrysical state
G = Cas; V = Vapori P = Particulate; A = Aerosol; 0

'Fr*qu*,"y of snission at any level of snission

'hr."ti* of onission at any level of snissim

at the point of release: ^
= ()ther (sf:cifl') t'

{Average Enissim t'actor - Provide estirEted (i 25 percent) anissian factor (kg of enissim per kg of
productidr of listed $b6tance)

Emissions from this procesa of the subject chemical are go 1ow that rrith our relarively
Low usage all emissions are essentially zero.



10.11 Stack Paraneters -- Identify the stack paraneters for each Point Source ID Code

identified in question 10.09 by conpleting the folloving 'table'
CBI

t-I S tack
fnner

Diameter
Stack (at outlet )

Height(m) - ._(m)

Poin t
Source

ID
Code

M[1]/Mn2 1.3*

Emi ss ion
Exhaust Exi t

Temperature Velocity BuiIding, IYiIli'rg, Vettt,
(oC). (m/sec) Height(m)- Hid1htiQ.- TyPe

.5 UK VI]K 13+ - 43m

tH"ight of

'vidth of

at tached or

attached or

adjacent building

adjacent building

'Ur" the folloving codes to designate vent type:

= Horizontal
= Vertical
above building roof

H

V

l-l Hark (X) this box if you at tach a cont inuation sheet .
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10.12 If the llsted substance ls enitted in partlculate forn, lndicate the particle.slze
distribution for each Point source ID Code identlfied in questlon 10.09.
Photocopy thls question and conplete lt seperately for each enlsslon polnt source'

CBI

t-l polnt source ID code Nor applicable ro TDI

Si.ze Range (microns) llass Fraction (t t f precision)

to(10

to(30

100 to ( 500

> 500

Total = 100U

I1

t

t_l Hark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EI{ISSIONS

10.13 Equtpaent L€aks -- Conpletc the follovlng tabte by providlnS. the nunber of equiPnent
typel ltsted vhlch are- cxposed to the Listed substance and vhich are ln servlce
actordtng to the speclfiei vetght percent of the listed substance passing- through
the coup6nent. Do thls for eaih piocess type ldentlfled ln your Process block or
residuai treatrent block flos dia!ran(s). D,o not include equiPnent types that are-

. not exposed to the llsted substanae. If thls is a batch or lnternittentl], operated
proces; ' give an overall pcrccntsge of tiue Per year that the Process type is
exposed't6 the listcd subitance. -Photocopy thls question and conPlete it separately

CBI for each process type.

t-l Process tYPe - i. r. PolyureEhane foam insulation manufacEuring

Percentage of time per f€uE that the listed substance is exposed to this
type . . . r t r . t . . . ' . . . . . . . r . . . ' ' I ' r ' r ' t ' + ' + ' ' t ' ' ' I

process
100

Number of Components in Serviee by tleight Percent
of Listed Substance in Process Stream

Eqyipment Type

Pump sealsl
Packed

Hechanical

Double mechanical2

Compressor sealsr
Flanges

VaIves
3uas

Liquid
Pressure relief devices

(Gas or vapor only)
Sample connections

Gas

Liquid
0pen-ended Iiness

(e.9., purge, vent)

Gas

Liquid

5-102 1 1-25U 26-7 57.

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

Grea t er
76-992 than 99t

N/A N/A
N/A N/A

N/A N/A

N/A N/A

ss
than 1Z

N/A

N/A

qI/A

N/A

N/A

N/A

N/A

N/A

_u/A

N/A

. N/A

N/A

27

N/A N/A

N/A N/A

N/A N/A N/A I6

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

lList the number of pump and compressor seals, rather than the nunber of punPs o!
conpressors

10.13 contlnued on next page

t:l Hark (X) this box if you attach a continuation sheet.
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10.13 (continued)

2If double mechanical seals are operated vith the barrier (B) fluid at a Pressure

!r""t", than the pr"p 
"tuifins 

box pressure and/or equipped uith 
" :"S:I (S) that

iiii a"t."t failure ;f the se;l "ysi"r, the barrier fluid system, or hoth, indicate
vlth a 'tB'r and./or an rrS", respectively

3Conditions existing in the valve during normal operation

{Report all pressure reLief devices in service, including those equipped vith
control devi ces

sLines closed during nornal oPeratlon that vould be used during maintenance
operations

10. 14

cB--r.

t-l

pressure Relief Devices vith Controls Complete the following table
pressure relief deviees identified in 10.13 to indicate which pressure
devices in service are controlled. If a pressure relief device is not
enter "Nonett under column c.

a.
Number of

Pressure Relief Devices

b.
Percent Chemical

in vesselr

l-'

Control Device

for those
relief
cort t rc1le11,

d.
Estimaied

control Efficiency'

None

'R"f", to the table in question 10.13 and record the percent range given under ttre
heading entitled "Number of Components in Service by Ueight Percent of Listed
Substance" (e.8., (5U, 5-102, 11-25t' etc.)

'Th* EpA assigns a control efficiency of 100 percent tor equipment leaks conrrolLeri
,uith rupture discs under normal operating conditions. The EPA assigns a colltrril
ef f iciency of 98 percent f or emissions routed to a f lare under normal opera r- i ng

cond i t ions

t-l Hark (X) this box if you attach a continuation sheet.
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10.15 Equiprnent Leak Detectlon -- If a forrnal leak detection and repair program is in
piaci, complete the folloving table regarding those leak detection and repalr
procedures. Photocopy this questlon and comPlete it separately for each process
tyPe.

CBI

t-I Process type .... Not appticable no formal Program

Leak Detection
Concen trat ion

(ppm 0r mg/m3 )
Heasured at

Inches
ffim Source

De tec t ion.1
Uevt ce

Frequency
of Leak

Detec t ion
(per year)

Repairs Repairs
Ini t iated Completed

(days after (days after
detection) ini tiated)Equipment Type

Pump seals
Packed

Hechan i cal
Double mechanical

Compressor seals
Flanges

Valves

Gas

Liquid
Pressure relief

devices (gas
or vapor only)

Sample connections

Gas

Liquid
0pen-ended lines

Gas

Liquid

'U=" the fofforing codes to designate detection device:

POVA
FPH
0=

= Portable organic vapor analyzer
= Fixed point monitoring
Other (specify)

t-l Hark (X) this box if you attach a continuation sheet.
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10.16

CBI

l-l
Vessel

}pe:
P

( ls ps-rs)-

r
( ts psrg)_

Rar, lhterial, Interdiate and kod.Et Storage Dnissics - - oorplete tln folloring tabfe by plru/idfu qE.
iiquia ..r,itoial, intenEdtate, and prodrit storage vessel ccrtaining the listd $bstarre as id€ntified
or resid.nl tteaEEnt block flot diagran(s).

0perat-
Vessel lrg
Inner Vesse} Vessel Vessel

infonration on eacft
in yanr process block

t'Ioating Conposition
Roof of Stored

Sealsl Haterialss

Vessel Vesse1

Tluotrghprt FiIIW FilLirg
(liters Rate Drration

.per year) (etrI ) (ndn) 
,

Diareter tleight Voh-ure Enission Flor-
(m) l4- (i) Cmtrols{ Rate5

pressure

Control Basis
Efficiency for

(Z) - 
Estirnated

Desigr Vent
Dianeter

_ 
(ctn)

us2 6oZ(UK) qo,ooo - 60 7q 3 4 19,?gO-I9l!9I- l0 psig-!!s-n l00Z*

LIE 602(UK) 50,000 _ ^&:'r .15 .15 
-3so 

f1#H
storage

I

'U.* the foU.mring codes to dasignate vessel type:

F = Fi:ced roof
Ctr = Csttact internat floatilg roof
tffII = lhncontact internal floating rmf
trR = Extenral floating roof
P = Pressure vessel (indicate prsssure ratrng)
H = Horizmtal
U = Lhdergrourd

'U." tl* follor.ring codes to desigrate floatirg roof seal*:

HSl = l{€chanical shoe, prirnry
l'{S2 = $rernnted secordary
l.lS2R, = Ri*+rnnted, secmdary
Lt{l = Liqr,rid-nntnted resilient
t^t{2 = RilF-trtrttrtted shield
tHtJ = Ueather shield
',rt'il = Vapor rrclJnted resilient
.1t'{2 = itirrF{rDrrrlted secondary
irlili = Ueather shield

:'c if Pressure
l0 there is

filled seal, prfunary
*?k process day

filled seal, primry

doesn t t exceed
zero emission

tank i.n recirc. line

':rdi"at" ',reight percat of tlE llsted subst nce. Include tlre rot3l 'Jolatile organic cant€nt !n fnrenttpsis
totlcr tl n fletirg rots
5cas,,Vapor fLci/ rate rln emissiqr cmtrol device tas designsi ro lrardle fspecitv flol rate rrrits)

"tL.. ti* f"llorirg codes to designare tgsis for .stifiite ot r:ontro'L efficislcy:

C = Calculatiqs
3 = Srrqllirg



PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time uhen
vas stopped. If there vere more
Iist all releases.

Release
Date

Started

None

the release occurred
than six releases,

and vhen the release ceased or
attach a continuation sheet and

Time
( am/pm)

Da te
Stoppe9.

Time
( am/ pm.).

r

10. 24 Speci f y the lreather condi t ions a t the time of each release.

NoE required for TDI
Humidity Temperature

(u ) ( oe)Release
tlind Speed

(km/hr)
tlind

Direction
Precipitation

( 14t'l I

t-l Hark (X) this box if you at tach a continuation sheet.
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